
Thohacoscopic View of a P.NCUMOTHonAX of Six IVIoxtiis’ Duration, D[lvwino, Made at the Time 
OF Oper.\tion, Illustrates the N’aricty of Adhesions Present in This Case. Page 99. 

0 . Central tendon of the diaphragm. 

6. Inferior vena cava. 

c. Broad band adhesion extending between the lower lobe of the long, the diaphragm 
and the pericardium. (No technical importance.) 

(I. A diffuse adhesion containing lung prgment close to the chest wall. (Inoperable type.) 

c. ^’ascular band adhesion. (\’eiy appropriate for operation.) 

f. Araclinoid adhesion extending between the upper and lower lung lobes. (No technical 
importance.) 

fj. Two string adliesions. (No technical importance.) 

fi. Cone-shaped adhcs.on containing the prolongation of a cavity; lung tissue extends to 
the chest wall — must be excised around the chest wall attachment. 

1. Cord adhesion. (Technical importance.) 

;. Spindle adhesion containing lung tissue and blood channels well up to its narrowest 
diameter, but must be severed at the chest wall attachment. 

k-l. Rigid and left innominate veins. 

711. Ascending aorta. 

71. Superior vena cava. 

0 . Phrenic neiwe. 

p. Relatively vascular band adhesion extending between the lower lobe of the lung and 
the pericardium. (The fissure between the upper and middle lobes of the lung was^ not 
visualized because of pleuritic thickening and obliteration of the fissure. The upper and middle 
lobes are well collapsed. The adhesions at (h. i and j) were responsible for an unsatisfactorA' 
pneumothorax. Their severance was followed by prompt closure of the cavity.) 
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GENERALIZED EDEMA ASSOCIATED 
WITH DISEASE OF THE GASTRO- 
INTESTINAL TRACT* 

By WARFIELD T. LONGCOPE, M.D. 

Professor of Medicine, Jolins Hopkins University, Baltimore, Maryland 


The two cases that form the subject of tbis report illustrate in 
a remartable manner one way in which extensive generalized edema 
may arise; and show how promptly the edema may bo relieved 
by simple therapeutic measures. 

The factors that are supposed to operate in the formation of 
edema are four : first increased permeability of the capillary walls ; 
secondly increase in intracapillary pressure; thirdly quantitative 
and qualitative changes in the electrolytes of the blood plasma; and 
fourthly reduction in colloid osmotic pressure of the blood plasma 
due to decrease in the protein content of the blood. All of these 
forces act in relation to somewhat equivalent conditions in the tissue 
spaces, and it is largely a disturbance in the balance between the in- 
travascular and extrovascular forces that leads to the reversal of the 
normal exchange of fluids and electrolytes, and that determines the 
accumulation of fluid, as dropsy, in the tissue spaces or serous sacs. 
It may be pointed out that, in many instances, two or more of these 
factors work in combination to produce edema. In congestive heart 
failure, for instance, where the conditions are usually complicated it 
IS supposed that the capillary wall is injured through anoxaemia, 
that the intracapillary pressure is increased, and it is known that 
the plasma proteins are usually reduced in quantity. The dropsy in 
certain forms of Bright’s disease is undoubtedly dependent, princi- 
pally upon a marked reduction in the protein content of the plasma, 
but it would be improper to neglect as an adjuvant the part played 

• From the Medical Clinic, the School of Medicine, Johns Hopkins University 
and Hospital. 
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by the electrolytes of the plasmd in their balanced relation -with the 
electrolytes of the tissue spaces. 

It is not possible in this report to present, in any detail, the 
numerous facts about edema that have been brought to light by re- 
cent studies, or to discuss the theories that have been evolved from 
them in an effort to explain the origin of edema. The general sub- 
ject is dealt with fully by Van Slyke and Peters,^ by Elwyn,^ by 
Volhard® and by Govaerts;^ Peters® has discussed in detail the im- 
portant part which the electrolytes play in the production of edema ; 
Leiter® the origin of nephrotic edema, while Landis’^ and his cowork- 
ers have called attention to the importance of the intracapillary 
pressure and the colloid osmotic pressure in the exchange of fluids 
between the tissue spaces and the blood vessels. 

Although it is impossible to disregard the. complicated processes 
which predispose to the formation of edema or which exaggerate 
edema once it is initiated by one or another of the factors mentioned 
above, yet in this report it is desired to lay especial emphasis on the 
reduction of plasma proteins in their relation to edema; and to dis- 
cuss some of the ways, as illustrated by two cases, in which the 
body loses protein or is deprived of protein in such large amounts 
that the colloid osmotic pressure of the plasma, through reduction 
of its proteins, is abnormally decreased. 

The most common and obvious way in which the body loses pro- 
tein is through the kidneys. Epstein® laid stress, many years ago, 
upon the fact that in the edematous form of Bright’s disease, now 
generally termed nephrosis, the excessive albuminuria was associ- 
ated with a marked reduction in the protein content and an eleva- 
tion of the total cholesterol content of the plasma. He considered 
that the dropsy was the result of the hypoproteinaemia, due to loss 
of albumen through the kidneys; and showed that when patients 
were fed diets high in protein the edema subsided. Since then, 
extensive observations have been made on edema of Bright’s disease. 
They show that when anasarca occurs in the subacute and chronic 
forms, and in the nephrotic variety it is invariably associated with a 
reduction in the total protein content of the blood, and particularly 
in a reduction of the albumen fraction. Van Slyke states that 
edema is likely to occur in Bright’s disease when the total protein of 
the plasma falls below 5.6 Gm. per cent., or when the albumen 
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fraction readies 2.5 Gin. per cent. The loss of protein takes place 
largely tbrongh the kidneys. In some instances, however, a restricted 
diet, low in protein, may he partly responsible for the hypopro- 
teinaemia or exaggerate it. The height of the intracapillary pres- 
sure, and the balance of electrolytes and water between the blood 
plasma and tissue fluids is also of some importance in precipitating 
or maintaining the edema in Bright’s disease. The anasarca that 
appears suddenly in tlie acute form of Bright’s disease is not, on the 
other hand, associated with hypoproteinaemia. It has been ascribed 
to a different combination of circumstances. The sudden elevation in 
Wood pressure, with consequent increase in capillary pressure; in- 
jury to the capillary walls by toxins, and acute dilatation of the 
heart have all been suggested as conditions that might explain the 
production of this acute edema. 

Although albuminuria is the commonest cause for the loss of 
protein from the body, there are other ways that are almost ns ef- 
fective, in which the body may lose its protein in excessive amounts. 
Large and repeated haemorrhages may produce hypoproteinaemia, 
and, when sufficient fluid is administered, result in edema. This 
has been demonstrated experimentally by Leiter,® and by Barker 
and Kirk.^® They have produced anasarca in dogs by making re- 
peated bleedings, and by replacing the blood withdrawn by an 
equivalent amount of red blood cells in Lock’s solution. Although 
mild degrees of edema are occasionally seen in patients who have had 
repeated large haemorrhages, an extensive anasarca from this cause 
must be exceedingly rare, for the immediate effect of haemorrhage 
IS dehydration. Sinuses that drain large amounts of pus form chan- 
nels through which the body may lose considerable protein. This 
may happen in empyaema after operation. Mild grades of edema 
are not uncommon under these conditions. The edema, however, 
may not be due exclusively to loss of protein, for such accessory 
factors as malnutrition and infection must also be taken into con- 
sideration. Protein may, further, be lost from the body through 
the bowel, when inflammatory processes, such as dysentery, affect 
the intestinal tract. 

A second way in which the patient may be deprived of a neces- 
sary supply of protein is through the inability of the cells of the 
body to synthasize plasma protein from the products of normal diges- 



6 


IKTEBNATIOITAi Ol/INIOS 


and contained dark blood. Ai the onset there was some abdominal pain, and 
he was greatly troubled by eructations of gas. There was no fever, no chills, 
no night sweats. Three months ago, noticed his ankles and feet were swollen. 
The swelling has increased constantly since then. Lately he has had some 
difficulty in urination. Amount of urine is decreased; no nocturia or hematuria. 
Six days ago his left arm began to swell, and he has grown progressively worse 
and weaker. Two months ago, he spent two weeks in bed; since then be has 
been up and about. Since the onset of illness, five months ago, he had had 
at least three to si.v stools a day. He has not, however, restricted his diet 
and he is eating much the same food as when he was well. 

P. P.— T. 98.6“. P. 70. R. 18. B, P. 150/98. 

A fairly well developed negro, appears undernourished and looks sick. There 
is widespread anasarca with soft pitting edema over the legs, abdomen, back, 
chest and arms. In the edematous areas skin is smooth and shiny. Fingers 
show some clubbing. There is some pallor of the mucous membranes but no, 
cyanosis or dyspnoea. There is some shotty enlargement of the cervical and 
inguinal lymph nodes; one axillary lymph node enlarged to about the size of 
pigeon egg. Left pupil slightly larger than right; both react sluggishly to light 
and accommodation. There is lenticular opacity over the left eye. In the right 
fundus there is some streaking of the arteries and slight compression of veins 
by the arteries in crossing. Teeth and gums are in very poor condition and 
tonsils are enlarged; pharynx slightly injected and there is edema of the 
uvula. Thyroid gland is not enlarged. Cheat large; lungs are everywhere 
resonant. Breath sounds in right interscapular region are high pitched. Ex- 
piration is prolonged. At both bases there are numerous moist rales. P. M. I. 
is poorly seen in 6tb left I. S., 8% cm. from midline. There are no shocks or 

f (3) 5.5 

thrills. Heart is not enlarged to percussion, Dulness: 3.0 | (4) 7.5 

I (6) 0.0 . 

Betromanuhrial dulnesa measures about 4 cm. Sounds are of moderate in- ' 
tensity with a soft systolic murmur localized at the apex. At the aortic area 
sounds are loud with a slightly harsh systolic murmur. Second aortic sound 
is louder than pulmonic. Radial pulses are equal. Blood pressure 150/08. 
Abdomen is aomewbat enlarged with slight bulging of flanks where there is 
dulness. Fluid wave can be obtained. Liver, spleen and kidneys are not felt. 
External genitalia are normal. Prostate is slightly enlarged. Deep tendon 
reflexes, including biceps, triceps, periosteal-radials, knee jerks and ankle jerks 
are hyperactive but equal. There is no ankle clonus; no Babinski. Abdominal 
reflexes are equal. 

Blood examination. — ^Hbg. 68%; R.B.C. 3,650,000; Leucocytes 8,400; Dif- 
fential; P.M.H. 64%; P.M.B. 0%; P.M.E. 12%; Juvenile 4%; L^pb. 17%; 
Mono 3%. Blood smears show some anisocytosis but no poikilocytosis. There is 
central achromia. No nucleated R.B.C. No malarial parasites are seen. Was- 
sermann reaction negative. Stools-, brown, watery, very little fecal material; 
show flecks of fresli blood. Benzidine 44-. Mic.-There are numbers of R.B.C. 

and leucocytes. ^ a- 

Urine.— Clear, amber, 1011, acid, no sugar, albumen faint trace, no sedi- 
ment, occasional leucocytes, no R.B.C. or casts. Reaction for bile negative. 
Trace of urobile. 
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September 16, after repeated examinations of stools on worm stage, very 
octivc amoeba histolytica were found in great numbers. Many of them contained 
R.B.C. Teleroentgenogram shows infiltration of right lower lohe associated 
with shadow in the pleura extending upwards along the anterior axillary border. 
Heart measurement 8.0 cm. to left; 4.7 cm. to right. Width of aorta 0.6 cm. 

Blood chemistry . — Nonprotein nitrogen 20; sodium chloride 612 mg.%; 
COi 57.0 vols.%; cholesterol 120 mg.%; total proteins 3.77 Gm.%; A/G ratio 
= 38/02. 

Electrocardiogram shows normal sinus rhythm. P.R. interval is 0.17 see. 
T II and T III isoelectric. Levogram. Occasional ventricular extrasystoles. 

Summary of posifinc findings. — Undernutrition; anasarca; amoebic dysen- 
tery with hypoprotcinacmia; clubbing of fingers; pallor; enlargement of axillary 
lymph nodes; cataract of left eye; rales at lung bases; systolic murmur at apex 
and in aortic area; slight elevation of blood pressure; moderate anaemia. 

Course in hospital . — ^Patient was placed on salt poor, low residue diet 
containing 120 Gm. protein and was. allowed 2600 cc. of fluid. On September 
18, he was started on yatren in 3 Gm. doses which was continued for ten 
days, administered alternately by mouth and by enema. At this time rccto- 
sigmoidoscopic examination by Dr. Paulson showed that the mucosa was pale, 
but that there was no frank ulceration. Estimation of protein in the super- 
natant fluid of stool, made by Esbaeh method, showed 0 Gm., protein per liter. 
The hlood calcium was 9.4 mg.%; the blood phosphorus 4.1 mg.%. Patient’s 
condition rapidly improved and by September 20 stools had diminished from 
eight to ten a day bo five a day. There was much loss blood and mucus in 
the stools which now contained more fecal matter. Amoeba were no longer 
seen. The edema started to subside, and on September 21 the protein in the 
diet was increased to 200 Gm. September 23, phthalcin first hour 40%, 
second hour 16%, with a total of 55%. By September 23 the patient felt 
very much better; the edema continued to decrease and he ha'd lost eight 
pounds in weight, from 154 to 140 pounds. The total protein in the serum had 
increased to 4.34 Gm.% and the A/G ratio was 41/59. The anaemia, however, 
still persisted — Hbg. 55%; R.B.C. 3,110,000. By September 29 patient felt 
well; he had lost six more pounds in four days. The nonprotein nitrogen of 
the blood was 23 mg.%; total proteins had increased to 6.94 Gm.% and the 
A/G ratio was 45/55. By October 2 the edema had almost disappeared. 
Stools were soft, brown, well formed, only from two to three a day, and there 
was no gross blood or pus, though Benzidine was still 4-f. B.P. 175/100. By 
October 7, twenty-four days after admission, the edema had entirely disappeared. 
Hbg. 80%; R.B.C. 4,700,000. B.P. 128/78, and on the next day the non- 
protein nitrogen was 30 and the total proteins of the plasma had increased 
to 0.39 Gm.%. A/G ratio was 48/52. The weight had diminished to 239% 
pounds end he had lost about fifteen pounds in weight since admission. From 
October 18 to October 22 he received 40 mg. of emetin a day, and his re- 
covery was complete and satisfactory. On October 14 the nonprotein nitrogen 
of the blood was 35 mg.%; total proteins 5.98 Gm.%; A/G ratio 48/52. 
October 16 phthalein 50% first hour, 35% second hour, with a total of 85% in 
two hours. B.P. was 132/88. By October 24 he was up and walking around 
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and convalescing. Nonprotein nitrogen of the blood Tvas 30 ing.%; total 
protein 0.29 Gm.% and A/G ratio 61/49. He had gained weight up to 148i^ 
pounds without showing the presence of edema. Stools were normal. The 


Chart Casd L 



Showing the variations in. the total protein and total albumen globulin of the blood 
changes in weight, estimated changes in edema, amount of protein in the food, 
per day and treatment. The columns represent the total protein of the blood plasma, the 
in black the albumen, the section in white the globulin. It is to be noted that there is a pamii - 
ism between the rise in total proteins and total albumen of the plasma, and the (oss of we;gat on 
decrease in the anasarca. 

urine showed specific gravity varying from 1008 to 1010, was continuously acid, 
no sugar, no albumen, no B.B.G., no casts, occasional leucocytes. He left the 
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hospital on October 2S Imving- been relieved entirely of the ninoebic dysentrj’ niid 
without edema. 

The chart shows the course of liia illness ns well ns data obtained from 
special c.'c.aminntioiis nnd the results of llicrapy. 

The prominent features in fliis case are the presence of anasarca 
in combination with amoebic dysentery in a patient xvlioso diet xvas 
not restricted. There was a striking association between the nmisu- 
ally low plasma proteins and the edema, and between the rapid disap- 
pearance of the edema and the synchronous rise in the plasma pro- 
teins during the administration of a diet high in protein. 

The cause of the deprivation of protein in this patient could not 
be ascribed to a deficient diet, but was obviously due to a loss of 
protein in the stools. A single rough calculation showed that the 
stool contained 6.0 Gni. of protein per liter. Since the stools con- 
tained blood, mucus and pus, a part of this protein must Lave been 
actually lost from the bod}^ but the remainder came from the pro- 
tein of the food which bad not been absorbed. One may assume, 
therefore, that the body was deprived of protein in these two ways. 
There can be little question but that the edema was dependent solely 
upon the lowered osmotic pressure of the plasma duo to its small 
protein content. A total plasma protein of 3.77 Gm. per cent, is 
exceedingly low, the average normal ranging from 6.2 to 8.0 Gm. 
per cent. ; and an albumen fraction of 1.37 Gm. per cent, is unusual 
the average normal ranging from 3.6 to 5.0 Gm. per cent. It seems 
clear, tberefoi'e, that the plasma proteins were reduced far below 
the level at which edema is usually observed. Though there was no 
evidence of myocardial failure, the blood pressure was slightly ele- 
vated, and it is to be noted that the patient was up and about during 
most of bis illness, a factor which exaggerates most forms of edema. 
The very rapid improvement and complete sjTnptomatic recovery, 
with return of plasma proteins to a normal figure, three weeks after 
admission to the hospital took place during the control of the dysen- 
tery and through the administration of a salt poor diet containing 
' 150 to 200 Gm. of protein. 

The second case, though somewhat similar in nature, presents 
differences which are worthy of notice, for though the woman of 
fifty-six had persistent diarrhea there was, in addition, a serious 
deficiency in her diet. 
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Case 2.— N. I, female; 'white; age mty-six; widow; Unit No. 45759, was 
admitted to the Johns Hopkins Hospital on October 8, 1932, complaining of 
wealtness, anorexia, diarrhoea, nausea and sore tongue. 

H. H. — Unimportant. 

-f’- — She had measles, diphtheria and tonsillitis as a child; typhoid at 
nineteen, without complications; bronchitis in 1919 and had suffered from sick 
headaches most of her life. She had never had breathlessness or swelling of 
feet and had considered herself healthy. She had taken an enema daily since 
1908 for the relief of constipation. . Menstruated at fourteen, always regular. 
Menopause at forty-eight. Married twenty-six years; two children — twenty-one 
and twenty-four. Miscarriage in 1917 at four and a half months. Best weight 
170 lbs, two to three years ago. 

■P’ f« — On June 4 patient slipped on floor, fractured tlie neck of left 
femur; was taken to the hospital and placed in traction splint, in which she 
remained for the next six weeks. The experience was very difficult for her, 
and the hospital food did not agree rvith her. She was constipated and her 
bowels moved only after enemas. She had pains in the stomach. There was 
no nausea or vomiting. July 16, two months and twenty-three days after ad- 
mission, patient was put in double cast. Received enemas every day and 
milk of magnesia once or twice a week. Appetite was very poor. One month 
and twenty-six days before admission, two weeks before first cast was taken 
off, diarrhoea began (August 16, 1932). Patient was given chalk, HCl, saline 
irrigations, and the enemas were discontinued. Her bowels sometimes moved 
involuntarily six times at night and from ten to twelve times a day. Finally 
patient stopped eating for three to four days in an attempt to check diarrhoea. 
There was never nausea or vomiting. Three days ago, September 16, cast was 
removed, but she was unable to sit up. Diarrhoea continued, though less 
marked, and she did not eat. About seven days before admission, mouth be- 
came sore and tongue swollen; four days before admission she became nauseated; 
three days before admission patient left hospital. While at home she was so 
weak that she could not move her legs; was nauseated at the thought of taking 
food and could not keep water on her stomach. She has had bed sore on 
sacrum since September 17. Has lost a great deal of weight during her illness. 

P. U.—T. 98. P. 116. R. 20. B.P. 110/70: Patient is a small, elderly 
white woman, very uncomfortable and in much distress. Shows marked pallor 
with sallow skin and absent teeth. Respirations are regular but slow; alert 
mentally. Skin is pale and dry with evidence of recent loss of weight, al- 
though subcutaneous fat fairly abundant. There are no petcchiae or hemor- 
rhages but a superficial urea of desguamatibh over the sacrum. Motion of 
legs restricted with loss of voluntary motion of left leg and weakness of right. 
Left hip is apparently healed in good position, with no gross bony abnormalities. 
Pupils are regular; react actively to light and accommodation; eyes norma . 
Marked pallor of lips, but tongue is red, raw, with tender, ulcerations on tip; 
large white ulcerated area on left side, and papillary atrophy. Tonsi s arc 
small. Thorax is large, percussion note is hyperresonant; breath soun s are 
distant without rales. Heart: no precordial impulses noticed. Dulness: 

4.0 jgj g'^P.M,!, is not seen; heart sounds are distant, of fair quality with 
out murmurs. Aortic second is louder than pulmonic second. Pulses are equal. 
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regular and vessel ■n-nll is readily compressible. Abdomen appears obese without 
distention or tenderness, but shows considerable muscular rcsistcnce. No masses 
are felt. Liver, spleen and kidneys are not felt. Moderate pitting edema of 
both ankles. Biceps, triceps and periosteal radial reflexes present and active. 
Knee and ankle jerks are not obtained and there is no Babinski. Vibratory sen- 
sation and sense of position are apparently intact. 

Urine. — Clear, 1020, acid, sugar — trace, no albumen, sediment +, no ILB.C., 
no caHs, leucocytes 10-15 per high power field, acetone -h-i— diacctic acid 
Subsequent urine examinations showed on Oetober 12 and October 13 
traces of sugar, -i* albumen, sp. gr. 1012-1018, no R.B.C., no casts, few 
leucocytes, no bile or urobilin. By October 13 diacetic acid and acetone had 
disappeared. From October 31 to December 18 urine was .usually neutral or 
alkaline, low sp. gr. 1010-1020, with + to -J-f albumen, great numbers of 
leucocytes. After October 19, 1932, urine rarely contained alburacn, leucocytes 
were greatly diminisbed and reaction was acid. Wassermann reaction negative. 
Nonprotein nitrogen 25 mg. per 100 cc. 

Summary of positive findings. — Obesity, edema, sacral ’ bed sores, weak- 
ness of legs, complete adentia, glossitis, undernutrition with probable avitama- 
tosis and hypoprotcinaemia. 

Course in Hospital. — Patient appeared very ill. She was given a trnnsr 
fusion of 500 cc. of cjitrated blood on October 11, and feeding was started by 
nasal catheter. During the next few days she was lethargic, the oedema had 
increased, stools were still numerous, liquid; there was no gross blood or pus; 
no ova or parasites seen. Benzidine was 4 -f . Pallor persisted, tongue re- 
mained red and dry with erosions at the tip; abdomen was distended, the 
muscles were tense. By the nasal catheter liquid diet consisting of egg nogs, 
orange juice, dilute HCl, Brewer’s yeast and cod liver oil were administered. 
She received by continual vena clysis approximately 2400 cc. of salt solution a 
day. She voided only small amounts of urine, the edema increased, and the 
plasma proteins fell, as may bo seen by the table; the anaemia increased. 
October 13 and October 14 1 cc. of salyrgan was administered through the vena 
clysis. Urine increased after the first dose to 1250 cc. in twenty-four hours. 
Patient seemed somewhat brighter but the edema did not diminish. On October 
13 diarrhea continued. Theocin 0.3 Gm. t.i.d. was given for three days. 
The vena clysis was stopped and by October 16 the patient was able to 
take 3040 total calories containing Protein 110, Fat 200, Carbohydrate 200, 
with 2500 CO. fluid through nasal catheter without nausea or vomiting. She 
began to improve and the edema diminished somewhat. On October 18 a 
second transfusion of 500 cc. of blood was given. On the same day agglu- 
tination for B. dysenteriae Shiga was positive in the patient’s serum in 1-80 
dilution. There was no agglutination for B. typhosus or paratyphosus A and 
B, or with B. dysenteriae Flexner. By October 20 agglutination with B. dysen- 
teriae Shiga was positive with the serum in 1-160 dilution. During the next 
few days the patient improved considerably and the edema started to subside. 
Bismuth subcarbonate and paregoric were used to control the diarrhea. 
Cultures from the stools did not show either B. typhosus or B. dysenteriae. 
B.P. was 90/68. By November 9 patient had improved considerably, though 
there was still edema of the lower extremities and diarrhea persisted. Non- 
protein nitrogen of the blood was 24 mg.%; sodium chloride 396 mg.%; 
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cholesterol 150 ing.% ; and the total proteins in the serum albumen had in- 
creased. On the same day cultures from the stools showed on the first and 
only occasion B. dysentoriae Shiga; the same oranism was obtained from the 
urine in culture. From this time on convalescence was slow. She developed 
ulcers on the left heel, and though B. dysenteriae was not again obtained 
from the stools, it was obtained on November 28, a second time, from the 
urine. By December 12 B.P. had risen to 104/80 and the stools, though dark 
brow’n, gave a negative Benzidine test. Peripheral oedema decreased slowly 
and the ulcers on the heel improved. By January 17 the nonprotein nitrogen 
of the blood was 27 mg.% and the total proteins had risen slightly to 4.63 
Gm.%, By December 5 the edema had disappeared, tongue was no longer 
red and sore, patient w’as up and about, and the total blood proteins, as shown 
in the table, had risen to 5.25 Gm.%. From this time on convalescence was 


Bi/oon 


Date 

Hbg. , 

R.B.C. 

Lets, 

P.M.N. 

Lymph. 

Monos. 

Myelocytes 

10/8 

65% 

3.63 

9,140 

88% 

10% 

1% 

1% 

10/14 1 

68% 

3.56 

9,200 





10/19 

66% 

.3.37 






10/27 

82%. 

4.27 

■ 9,600 





11/22 

50% 

2. 55 

9,960 





12/2 

58% 

3.09 

7,040 . 





12/9 

60% 

2.28 

i 7,530 





12/21 

64% 

3.66 

6,720 





1/4 

78% 

1 3.38 

.8,600 

1 




1/26 

85% 

3.25 

8,680 





2/2 

86% 

4.34 

! 7,600 

1 




2/12 

90% 

4.35 

8,400 






Blood Proteins 


Date 

Total prot. 
Gm. % ' 

Serum alb. 
■Qm. % 

Serum glob. 
Gm. % 

10/10 

1 

4.60 ' 



10/11 

4.34 

1.95 

2.39 

11/9 

4.58 

2.34 

2.24 

1/17 

4.63 



2/5 

5.25 



2/7 

5.38 

2.58 

2.80 

3/23 

5.31 
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uneventful. Blood prcspurc varied from 123/100 to 1-10/04. There ivns no 
return of the edema and the p.alicnt finally left the hospital in April, 1033, 
hrtving completely recovered. The table shows the changes in the blood count 
and in the proteins of the blood plasma. 

This patient, -R-ho, before her accident, had been perfectly tvell, 
developed her illness -R-hilc under treatment for a fractured leg. 
The illness seems to have been dependent upon partial starvation, due 
to anorexia, and an infection of the intestinal tract by Bacillus dysen- 
teriae Shiga. The combination of malnutrition and dysentery -with 
uncontrollable diarrhea led to an avitamatosis, anaemia, hj'poprotein- 
aemia and marked generalized edema. It is noteworthy that, for a 
short period after admission to the hospital, when fluid was ad- 
ministered by vein, the edema increased and the plasma proteins 
diminished. Since it was very difficult to control the diarrhea and 
to administer a high protein diet by mouth, improvement was very 
slow and it was four months before the edema disappeared entirely, 
and before the proteins of the blood plasma rose to 5.3 Gm. per cent., 
approaching the critical level below which edema is likely to occur. 

' It is probable that the hypoproteinaemia with the consequent 
edema in this patient was due to three causes ; first a greatly dimin- 
ished intake of protein, which amounted almost to starvation; sec- 
ondly to decreased absorbtion of protein from the gastro-intestinal 
tract associated with the prolonged and excessive diarrhea, and 
thirdly to the loss of small amounts of protein from bleeding into 
the intestinal tract and oozing from the inflammation of the mucosa 
of the colon. The albuminuria was so slight and so transient that 
it does not seem likely that it could have produced much effect. 
Eecovery ensued when the diarrhea ceased, and when the patient 
was able to take proper quantities of food. 

These two cases illustrate the insidious manner in which ex- 
tensive edema may arise in patients who are, in one way or another, 
deprived of amounts of protein that are necessary to maintain the 
proteins of the plasma at or near their nonnal level. It is highly 
important to recognize these forms of edema, for in such instances 
the use of diuretics, such as were employed at first in the treatment 
of the second patient, are of little or no avail. It is obvious that the 
essential procedures consist in correcting, if possible, the aWormality 
that leads to the loss of protein and in furnishing the starving body 
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witli sufficient protein to meet its excessive needs. A diet contain- 
ing 120 to 150 6m. of protein is usually necessary; and, for short 
periods, as much as 200 Gm. of protein may be given. Trans- 
fusions are of some value though the benefit derived from them is 
usually transitoiy. Complete rest in bed is essential. 

SUMMAST 

An account of two patients is recorded who suffered from exces- 
sive edema, associated with abnormally low plasma proteins. The 
origin of the hypoproteinaemia, which appeared to be the essential, 
or, indeed, sole cause of the edema, was due to protein starvation 
arising from protein deprivation. This was brought about in the 
first patient, who was on an Bdequate diet, by amoebic dysentery’, 
and in the second patient by a combination of bacillary dysenteiy 
and completely inadequate diet. The first patient recovered with 
remarkable rapidity when the -dysentery was properly treated and 
when he was fed a diet high in protein. The second patient im- 
proved slowly, in all probability because of the difficulty of feeding 
and because of the intractability of the diarrhea. 
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PATHOGENESIS OF ANTERIOR POLIOMYELITIS 

EOXITES OP INVASION OP TJIE OJBA^TJSAL jSTERVOUS SYSTEM 

I. Invasion by way of tbe nerve fibers. 

Anatomical basis. 

Evidence in favor of invasion by way of tbe nerve fibers. 

A. Injury to tbe nerve cells is tbe primary lesion in the 
nervous system. 

B. Sequence of infection follows laxown fiber pathways, 

C. Methods of inoculation which bring the virus into in- 
timate contact with axis-cylinders are the most efiec- 
tive in establishing the disease, 

D. Predominance of paralysis in the lower limbs has oc- 
curred regardless of the route of inoculation used. 

E. Meningeal involvement is secondary to infection of the 
nervous tissues. 

F. Transection of the spinal cord and experimental polio- 
myelitis, 

II. Invasion by way of the blood stream. 

Anatomical basis. 

Possibility of embolism and thrombosis in poliomyelitis. 
Evidence in favor of invasion by way of tbe blood stream. 

A. Animal experiments. 

B. Pathology of the disease. 

0. Ar; explanation of the absence of tbe virus in tbe blood. 
D. Part played by the peripheral ganglia in infection. 
Evidence in favor of invasion by way of the blood stream 

* From the Department of Pathology and the Laboratory of Orthopaedic 
Research, School of Medicine, University of Pennsylvania, Philadelphia. Com' 
piled under the direction of Doctor George Wagoner. 
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combined with passage of the virus through the cerebrospinal 
fluid. 

A. Experimental poliomyelitis produced by intravenous 
inoculation. 

III. Invasion by way of the Ijmpbatics. 

Anatomical basis. 

Evidence in favor of invasion by way of the lymphatics com- 
bined with passage of the virus through the cerebrospinal 
fluid. 

A. General lymphatic hj'perplasia. 

B. Methods of inoculation with relation to the perineural 
lymphatics. 

C. Analogy to cerebrospinal meningitis. 

D. Primary meningeal involvement. 

E. Passage of the virus through the cerebrospinal fluid. 

1. Occurrence of the virus in the spinal fluid. 

2. Intrathecal inoculation. 

3. Aseptic meningitis. 

4. The value of immune serum given intraspinally. 

F. Changes in the perivascular spaces and interstitial in- 
flammation constitute the primary lesions in the cen- 
tral nervous system. 


Summary. 


PORTALS OF ENTRY 

I. Easopbarynx. 

II. Gastrointestinal tract. 

Summary. 

lETRODUOTIOE 

If the virus of poliomyelitis enters the body through the naso- 
pharynx or the gastrointestinal tract, it may, conceivably, invade 
the central nervous system by way of the blood stream, the 
lymphatics, or the fibers of the peripheral nerves. The purpose of 
this paper is, first, to review our knowledge concerning each of these 
three possible routes of invasion, and second, to review the evidence 
Von II, Ser. 44r~2 
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pertaining to the nasopharynx and the gastrointestinal tract as pos- 
sible portals of entry. In any discussion of experimental poliomy- 
elitis it is essential to remember that tbe lower animals, including 
monkeys, are not naturally susceptible to tbe disease. The details 
of the infection in lower pnimals may differ greatly from those in 
man where spontaneous infection occurs, 

EOUTES OE INVASION OE THE CENTEAL NEEVOUS STSTEM 

7. Invasion by Way of the Nerve Fibers 
Anatomical basis. 

The central nervous system, consisting of the brain and spinal 
cord, is in direct communication with all parts of the body through 
twenty-four (twelve pairs) of cranial nerves, and sixty-two (thirty- 
one pairs) of spinal nerves. The structural unit of the nervous 
system is the neurone, (or the nerve cell body with its processes). 

The gray matter of the nervous system is composed chiefly of 
the cell bodies of the neurones and naked axis cylinders. It is con- 
fined, primarily, to the following locations : the cerebral and cerebel- 
lar cortices; the olfactory bulb; the basal ganglia and nuclei of 
the brain ; the brain stem ; the anterior and posterior gray columns 
of the spinal cord; the dorsal root ganglia of the spinal nerves; 
the sensory ganglia of the fifth, seventh, eighth, ninth, and tenth 
cranial nerves; and the ganglia of the autonomic nervous system, 
including the ciliary, otis, sphenopalatine, submaxillary, the ganglia 
of the sympathetic trunks, the collateral ganglia along the aorta — 
especially the celiac, mesenteric and aorticorenal — and lastly the 
terminal autonomic ganglia located close to or within the structures 
they innervate. 

The white matter of the nervous system is made up of the proc- 
esses of nerve cells or the nerve fibers — both myelinated and un- 
myelinated. The axis-cylinder of the nerve fiber is composed of 
delicate neurofibrils embedded in a semifluid neuroplasm. In 
myelinated fibers the axis-cylinder is surrounded by a thick sheath 
composed of a fatty substance, myelin,, supported by a reticulum of 
neurokeratin, A nucleated, membranous, neurilemmal sheath is 
found on all fibers of the peripheral nerves, but is not present on 
fibers within the brain and spinal cord. White matter is found 
in the commissures and association bundles of the brain; the pro- 
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jection patliways connecting the cerebral cortex ivith the brain stem, 
the fiber tracts of the spinal cord, and the peripheral nerves. 

A peculiar supporting tissue of ectodermal origin, called neu- 
roglia, occupies the interstices among the true nervous elements of 
both the -white and gray matter. 

Evidence in Favor of Invasion hi/ Way of the Nerve Fibers. 

Fairbrother and Hurst,®" and Hurst®®- ®® have presented evidence 
to show that after intracerebral, intranasal, intrancural and intra- 
thecal inoculation into monheys, the virus of poliomyelitis spreads 
mainly by the axis-cylinders and tliat the eerebrospinal fluid plays 
a minor part in disseminating the infection. In support of this 
contention, several points may be emphasized : 

A. Injury to the nerve cells is the primary lesion in the central 
nervous system. — Primary meningeal, perivascular and interstitial 
lesions have long been described as evidence of the transmission of 
the virus through the blood stream and lymphatic channels. Hurst®^ 
has attributed this conception of the disease to the examination of 
postmortem human or experimental material in -which the primary 
lesions were obscured by advanced pathological changes. Investi- 
gating early cases of the experimental disease in monkeys, he has 
found primary degeneration of the nerve cells, which he has cited as 
evidence of axonic transmission of the virus. Necrosis of nerve cells, 
according to this author, occurred where very few vessels were af- 
fected synchronizing with, rather than following the vascular 
changes. Primary injury to the nerve cells had previously been de- 
scribed^®®- ®- and Greenfield®® has since reported similar ob- 
servations. Landsteiner, Levaditi, and Pastia®® have reported severe 
neurone damage in the absence of marked perivascular inflammation ; 
while Schreiber^®® has concluded that injury to the nerve cells re- 
sults from a direct toxic action, supplemented by edema. Burrows®® 
has contradicted the work of Hurst. Prom the examination of post- 
mortem human material, he has found perivascular and interstitial 
lesions primary, and would attribute Hurst’s observations to the 
violent reaction which occurs in experimental a ni-mal a infected by 
massive doses of the virus. (The work of Burrows is discussed more 
fuUy under the question of lymphatic transmission of the virus — see 
Section III.) 

B. Sequence of infection follows hnown fiber pathways . — ^The 
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spiead of the virus within the central nervous system has been traced 
by two methods— intracerebral inoculation of monkeys to detect 
the presence of the virus in the tissues of the inoculum; and micro- 
scopical study of the tissues for histopathological evidence of the 
disease, the latter having proved more satisfactory in the study of 
cortical lesions where, presumably, the virus is attenuated.®^ J’air- 
brother and Hurst *■ have found that following parietooccipital in- 
oculation, lesions appeared first in the homolateral thalamus, 
hypothalamic nuclei, around the third ventricle and then in the mid- 
brain, and pons. Hollowing intranasal inoculation there were lesions 
first in the olfactory bulbs, and later in the basal cortex and mid- 
brain. After infection of the midbrain and pons, the lesions ap- 
peared simultaneously at many levels of the medulla and eoi’d, and 
spread upward into the contralateral thalamus and cortex, gaining 
no foothold in the cerebral cortex except where the great projection 
pathways ended around the central sulcus. Foci were observed near 
the basal cortex only after intranasal inoculation, with relatively 
less involvement of the basal ganglia in those cases than was seen 
after inti*acerebral inoculation. After intracerebral inoculation the 
contralateral leg was most often involved first, while after intra- 
thecal inoculation with involvement of the lumbar motor apparatus 
the cortical lesions appeared first about the precentral gyrus and 
predominated there.®® Homolateral predominance of lesions was 
noted after intranasaP® and intraneuraP® inoculations. A ease of 
polioencephalo-myelitis in a boy has been described by Goodpas- 
ture.®® The medullary lesions appeared to be directly related to 
the central distribution of the ninth and tenth cranial nerves. All 


of these findings are suggestive of transmission of the virus along 
known fiber pathways. Inflammation in the white matter is rare. 
Until the fibers lose their myelin sheaths, according to the 
axonic theory of transmission, the virus seems to he insulated. 
Poliomyelitis is then a disease travelling by nerve fibers and mani- 
festing itself only in areas containing neiwe cells,®® supposedly seek- 
ing the nerve parenchyma to multiply.®®’ 

C. The methods of inoculation tohich bring the vii-us into in- 
timate contact with the axis-cylinders are the most effective in estab- 
lishing the disease . — The intracerebral route (first used by Flexner 

and Lemsp, hr puttmg tp virus in m « The 

cylinders, has been the most enective. 
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intranasal route, tliough irregularly, effective,®"’ was classed 

second to the iutrncerebral®^ and has been considered by many to be 
the natural route of infection in man Effectiveness of the in- 
traneural route^®^’ ®®’ ■‘®’ has depended upon the degree of 

trauma to the axones.®® Some exiierimenters have regularly pro- 
duced infections by intrathecal inoculation, using veiy virulent 
agentsd®’ ®®®’ Intraocular inoculation®®’ ‘® may be one 

of the most satisfactory methods while the subcutaneous,®®® intra- 
venous®®’ ®®’ ®®’ ®®’ ®® and intraperitoneal®®’ ®®’ ®®®’ ®® have been diffi- 
cult, and only rarely has infection been successfully established by 
their use. 

D. Predominance of paralysis in ilie loivcr Umhs has occurred 
regardless of the roide of inoculation used and therefore cannot be 
considered as indicative of invasion by the gastrointestinal IjTuphat- 
ics. Eomer®®® has described the Landry syndrome with paralysis 
starting in the legs in a case of experimental poliomyelitis produced 
by intracerebral inoculation. The onset and predominance of paral- 
ysis in the lower limbs®®®’ ®®’ ®® is essentially the same for all routes 
of inoculation indicating that it is due to some special susceptibility 
of the lumbar anterior horn cells, or especially favorable conditions 
for growth of the virus in that locality.®® Predominance of paralysis 
in the lower limbs cannot, therefore, be indicative of entrance of 
the virus through the gastrointestinal lymphatics as was cited by 
Wickman.®®® 

E. Meningeal involvement is secondary to infection of the ner- 
vous tissues. — 1. The sequence of lesions within the central nervous 
system and the meninges has been cited in support of this view. 
Walter®®® has reported inflammation of the spinal cord falling off 
from within outward, while Landsteiner, Levaditi, and Pastia®® 
have described areas of inflammation within the cord independent of 
any overlying meningitis. Schroder®®® considered pial infiltration 
to be due to cells that had passed out of the cord from the perivascu- 
lar spaces. Hurst®* has found infiltration of the spinal meninges 
only when an infiltrated vessel from the deeper tissues reached the 
surface of the spinal cord. Again, , Eairbrother and Hurst,®® in- 
vestigating the early stages of the disease in monkeys, have reported 
the following sequence of lesions: 

Eirst to second day — ^Meningitis spread over the hemispheres, 
with lesions in the nervous tissues only at the site of inoculation. 
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Second to Third day — Ho direct spread of meningitis to the 
brain stem, pia involved only where an infiltrated vessel from the 
deeper tissues reached the surface. 

Tifth day When paralysis set in, the meningeal reaction was 
found to he variable but cellular foci in the deeper layers of the 
cortex were always independent of an overlying meningitis, Pial 
infiltration was insignificant until a late stage of the disease and not 
present at all levels where there were changes in the gi’ay matter. 
Meningitis was not sufficient to account for the early symptoms. 
The same authors have also repoi*ted infection by the intranasal 
route without involvement of the meninges. They conclude that un- 
less the virus can spread through the meninges without causing in- 
flammation, the absence of involvement of the meninges of the brain 
stem and cord in early cases, indicates that the infecting agent has 
traveled by other paths. 

2. The virus has never been found in the cerebrospinal fluid or 
blood of human cases.^ Only on rare occasions has it been found in 
the spinal fluid in cases of the experimental disease in monkeys and 
in these instances only under peculiar circumstances. The presence 
of the virus in the spinal fluid has been reported following massive 
cerebral injections ^ when all the dose was believed to have 
been injected into the ventricle}®^' after massive blood injections or 
following aseptic meningitis j®®’ after intraspinal injection 

of massive doses and after intrasciatic inoculation in three 

cases.®® Against these occasional positive findings, there has been a 
whole series of negative results in man and monkeys. 

F. Transection/ of the spinal cord and experimental poliomyelitis, 
— Jrmgeblut and Spring®^ have studied the propagation of the virus 
in a monkey inoculated by the intracerebral route after complete 
transection of the cord had been done. The cervical cord (or proxi- 
mal segment) was found to contain the virus, while the lumbar cord 
(distal segment) remained normal histologically, in spite of the 
predilection of the virus for that region, and on inoculation gave no 
symptoms in a second monkey. Although this work has no direct 
bearing upon the invasion of the virus from the periphery to the 
central nervous system, it is of particular interest because, to date, 
it is the only experimental evidence either in confirmation or con 
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tradiction of tlie theory of asonic transmission as enunciated by Fair- 
brother and Hnrst.^** 

Faber®^ bas announced that confirmation of axonic transmission 
•will be found in tbe reports of experiments soon to be published by 
that author. He has called attention to tbe point that tbe early 
symptoms of poliomyelitis are not necessarily of extraneural origin, 
and- that lymphoid hyperplasia is a secondary phenomenon. 

II. Invasion by the Blood Stream 
Anaiomical basis. 

Blood Supply of tlis Brain. — The cerebral arteries are deri-^ed 
from the internal carotids and tbe vertebrals -wbicb at tbe base of 
tbe brain form an anastomosis kno'wn as the “arterial circle of Wil- 
lis.” Three paired trunks 'wbicb supply tbe cerebral hemispheres 
arise from this circle and are named from their distribntion tbe an- 
terior, middle and posterior cerebral arteries. Each of these princi- 
pal arteries gives origin to two different systems of secondary vessels. 
One of these is named the ganglionic system, and tbe vessels belong- 
ing to it supply the thalami, and corpora striata; tbe other is the 
cortical system, and its vessels ramify in the pia mater and supply 
the cortex and subjacent brain substance. Tbe long or medullary 
arteries pass through the gray substance and penetrate tbe subjacent 
white substance to the depth of three or four centimeters -without 
intercommunicating otherwise than by very fine capillaries. Tbe 
short vessels are confined to tbe cortex, where they form, with tbe 
long vessels, a compact net-work in tbe middle zone of tbe gray sub- 
stance, tbe outer and inner zones being meagerly supplied with 
blood. 

The question of "end arteries’’ in the brain. — Cobnbeim^^ first 
clearly stated the theory that infarcts could occur only where there 
was no anastomosis and from his observations tbe idea of end arteries 
in the brain has persisted. Lorenti di Ho,®® Pfeifer,^^® Cobb and 
Talbott,®® and Morgan^®® have presented evidence to show that there 
are no real end arteries in the brain, but that a particularly rich 
capillary anastomosis occurs throughout that organ. They attribute 
infarction to the lack of a normal oxygen supply rather than to 
anemia. 

The theory of invasion by ■way of the nerve fibers is supported in recent 
articles by Hivers^® and Marinesco and Draganesco.^” 
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The Uood supply of the spinal cord is derived chiefly from one 
anterior and two posterior spinal arteries, -which, arising from the 
vertebra], descend on the spinal cord and are reinforced by a suc- 
cession of small branches entering the vertebral canal through the 
inteiwertebral foramina. The anterior artery nins the length of the 
spinal cord in the anterior spinal groove and sends branches, the 
arteriae centrales about two hundred in number, at regular intervals 
into the anterior fissure. At the bottom of the fissure each central 
artery divides into two branches which plunge right and left through 
the white matter, each to supply an area in the length of the an- 
terior gray column of 1.5 to 2 cm. Although they supply chiefly 
the anterior gray columns there are branches to the bordering white 
matter and one posterior branch. Unlike the brain, all the blood 
supply to the spinal cord appears to come by way of surface arteries 
and their perforating branches; no vessels are found within the 
central canal, and no large vessels run for any great distance up 
and down the cord. Although anastomosis takes place between 
capillaries from difiereut arterial trees, there is a much less com- 
plete anastomosis between segments of the cord than between dif- 
ferent parts of the brain. The external white matter is supplied 
by a number of short perforating branches most of which arise from 
the two posterior spinal arteries.^^^ The capillaries empty into 
venules and drain outward to surface veins, both in the cord and 
in the cerebral cortex. 

TJte arachnoid is a delicate membrane enveloping the brain and 
medulla spinalis, lying between tbe pia mater internally and the 
dura mater externally. The subarachnoid cavity is the interval be- 
tween the arachnoid and the pia matei'. It is occupied by a spongy 
tissue consisting of trabeculae of delicate coimective tissue and 
intercommunicating channels in which the subarachnoid fluid 
is contained. This cavity'- is small on the surface of the hemi- 
spheres, but at certain parts of the base of the brain the arachnoid 
is separated from the pia mater by wide intervals, which communi- 
cate freely with each other and are named subarachnoid cisternae. 

It is now generally agreed that the cereirospinal fluid is pro- 
duced largely by the choroid plexus, although some authors believe 
that the blood vessels of the subarachnoid space and brain take more 
or less part in its production.^^^' From the lateral ventricles the 
spinal fluid flows by way of the foramina of Munro into the thir 
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ventricle, iiiid thence by the aqnednct of Sylvius to reach the fourth 
ventricle, from which it escapes hy way of the foramina of ]\[ajcndio 
and Luschka into the subarachnoid space. The absorption of the 
cerebrospinal fluid may he a dual process involving the perineural 
lymphatics, hut it is generally believed to be chiefly a rapid drainage 
through the arachnoid villi into the great dural sinuses. 

The harrier heiween the hlood and the spinal fluid. — Clinical 
observations and animal experiments have shown that various sub- 
stances introduced into the blood do not appear in the spinal fluid. 
Thus there has arisen the theory that a barrier exists between the 
two, and the nature and location of the barrier has been the subject 
of many discussions. The whole question is obviously the question 
of the source and nature of the cerebrospinal fluid. Jlonakow®® has 
in recent years made a study of the choroid plexus and all tissues 
that may act as a barrier between the blood and the spinal fluid. 
The different organs which he includes in the barrier are: choroid 
plexus, tela choroidea, ependyma, subependymal tissue, neuroglia, 
and perhaps the vascular endothelium. This function of the choroid 
plexus is generally accepted. That the tela choroidea also acts in this 
way is questionable, the indications being that the foramina of 
Majendie and Luschka are real openings so that the tela is only a 
partial dam and not a barrier. The ependyma and subependymal 
tissues separate the ventricular cavity from the brain tissue, but 
that they normally act as a filter for spinal fluid, allowing it to 
pass into the brain, is open to grave doubts.^^^ 

The Possihiliiy of Emholisnt and Thrombosis in Poliomyelitis 

Embolism and thrombosis of vessels of the central nervous sys- 
tem in acute anterior poliomyelitis, suggested by Pierre Marie and 
supported by Hoche, has long been discountenanced. While Mott,^“^ 
Money,’^®^ and Batten"^ report thrombi, such instances are extremely 
rare and are found only in very late cases. Wickman^®^ dismissed 
the question by calling attention to the fact that the characteristic, 
necrotic, embolic areas have not been observed in poliomyelitis, and 
that the white matter is not involved as would be expected from ob- 
servation of diseases where emboli do occur. 

Evidence in Favor of Invasion hy Way of the Blood Stream 

A. Animal experiments. — Contrary to other experimenters, 

muse and Meinicke'^^ have found the virus in the blood and spleen 
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of children dead of poliomjelitis, and hare reported that the blood 
is the most effective site for inoculation of rabbits, the virus persist- 
ing there in the initial stages of the disease. 

B. Pathology of the disease. — Harbitz and Scheel®® have main- 
tained that the virus reaches the pia hy way of the blood and then 
invades the spinal cord along the vessels. Peabody, Draper and 
Dochez”® have described a picture of the pathology of poliomyelitis 
in which the distribution of the lesions is correlated with the rich- 
ness of the blood supply and asymmetry of paralysis is attributed 
to the irregularity with which the vessels supplying the cord are 
given off at different levels. The first change noted By these authors 
was acute interstitial meningitis, most marked on the anterior sur- 
face and around the anterior fissure where the vessels enter the cord 
from the meninges. With the advance of the disease the perivascular 
infiltration extended along the vessels entering the cord, evidenced 
by hyperemia, thick collars of small round cells about the vessels, 
and extensive edema. A toxic effect on the vessel walls was believed 
to have given rise to the numerous small hemorrhages. The injury 
to nerve cells was attributed to mechanical pressure of cellular 
exudate, edema and hemorrhage with the acknowledged possibility 
of a direct toxic action. Plexner,®® without definitely accusing the 
blood of transmitting the disease, has found, from pathological in- 
vestigations,* that vascular lesions constituted the primary causes of 
lesions in the nervous tissue, and correlated the latter with the 
richness of the blood supply and the peculiar branching of the cen- 
tral artery in the area.®® Injury to nerve cells, he has attributed to 
anemia, compression, focal hemorrhage and edema. He believed the 
continued action of these forces resulted in necrosis after which re- 
covery of function was impossible. Saddington^^'^ has reported the 
presence of sharply defined intravascular lesions in the anterior and 
posterior spinal veins and lymphatics at the lumbar level following 
experimental infection in a monkey by the gastrointestinal route. 
Wickman^®® has found more lesions in veins than in arteries. Other 
workers have reported that inflammation was found following the 
vessels of the meninges to the deeper tissues, and invading also by 
way of the vessels of the ependymal cavities.®^ 

C. An explanation of the absence of the virus in the blood.— 
The virus has never been found in human blood,^® nor in the blood 
of animals later than ten days after intravenous inoculation.^ The 
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presence of the vims in the blood in the preparalytic stage of the 
disease has been reported in one case where it was found on the 
seventh day following intracerebral inoculation.^® Draper®® has sug- 
gested that the almost universal failure to detect the virus in the 
blood during the disease may depend upon, (a) the fact that no in- 
stance of human disease has been studied sufficiently early in its 
course, (b) dilution of the virus in the blood, and (c) low infec- 
tive power of the virus taken directly from the human. 

D. Fart ■played "by tli-e peripheral ganglia in infection. — Of the 
nervous tissues, only the dorsal root ganglia®® and possibly the sym- 
pathetic ganglia are capable of removing the virus from the 
blood.'*®' ^®* The virus has been found regularly in the dorsal root 
ganglia ;®®’ ®®' also in the Gasserian and sympathetic ganglia.'*^ 
The presence of the virus in the dorsal root ganglia in the preparalj'tic 
stage® takes on an added significance in view of the contention that 
the multiplication of the virus takes place in the gray matter of the 
nervous system.®®' 

Evidence in Favor of Invasion by Way of the Blood Stream Gom- 
hined with Passage of the Virus through the Cerebrospinal 
Fluid 

A. Experimental poliomyelitis produced by intravenous inocu- 
lation. — The experiments of Flexner and his coworkers have estab- 
lished the transmission of experimental poliomyelitis by intravenous 
inoculation.®®' ®®' ®®' ®® A mechanism for the rapid removal of the 
virus from the blood has been indicated.®®’ ®® The virus did not remain 
long in the blood stream.®® After enormous intravenous doses it 
has been found to disappear from the blood within seventy-two hours. 
Though large intravenous doses of the virus served to transmit the 
disease, smaller doses failed to do so. The virus was found de- 
posited promptly in the spleen, where it survived for seventeen days, 
to produce a mild infection in another monkey by intracerebral in- 
oculation. It seemed to be attracted to nervous tissues in general,®® 
but through the blood was not found able to attack them directly. 
Following intravenous inoculation the choroid plexus was injured 
by aseptic meningitis produced by the intraspinal injection of horse 
serum, whereupon invasion of the central nervous system followed 
rapidly.®®’ ®® The perivascular lesions were more pronounced in 
cases of the disease resulting from intravenous inoculation; capH- 
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laries were seriously damaged, and definite changes noted in the 
minute vessels of the choroid. Damage to the ependymal cells was 
seen with marked disturbance of the underlying vessels. Immune 
serum, given intraspinally, was found effective in neutralizing the 
virus and preventing the nervous lesions after aseptic meningitis had 
opened the way for invasion of the central nervous system. Though 
the disease with paralysis was established by intravenous injection, 
the lesions were less typical of the human disease than those which 
resulted from inoculation by the intraneural route.^® Kramer,^® 
in a recent review, considers this work convincing evidence of the 
importance of the blood in transmitting the disease. 

HI. INVASION BT WAT OF THE LTMFHATICS 

Anaiomiccil basis. 

The relation of the subarachnoid and perineural spaces. — Lym- 
phatic transmission of the virus from the exterior to the central nerv- 
ous system, must depend upon the existence of some connection 
betw'een the subarachnoid space and the perineural lymphatic spaces. 
The perineural space is a potential space between the epineurium 
and the surface of the nerve bundle, with walls of connective tissue 
elements.^® Domenico and Cotugno,^^ by injections of mercury and 
air, first demonstrated a distensible space about the larger nerves. 
The prolongations of the spinal arachnoid along the cranial and 
spinal neiwes have generally been described as blind cul-de-sacs, over 
which the dura is continued for a short distance peripherally to 
blend with the epineurium. Histological observations on. this point 
are difficult to interpret and injection experiments have been centered 
on the passage of substances outward from the subarachnoid space 
rather than inward in the direction in which the virus of polio- 
myelitis must travel if it gains entrance to the nervous system by this 
route. Substances injected into the subarachnoid space have been 
found to penetrate for varying distances along the spinal and cranial 
nerves, giving rise to entirely contradictory conclusions 
as to the amount of cerebrospinal fluid that may escape by the peri- 
neural pathways.®®' One of the most recent reports on the sub- 
ject by Dyke and Deery®® gives evidence of the escape of lipiodol 
along the tenth space for a distance of five centimeters lateral to the 
margins of the canal, and in the lumbar region, for a distance of 
ten centimeters out in the general direction of the lumbar plexus. 
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The perivascular space . — Since Virchow first described the peri- 
vascular spaces in the brain there has been much controversy as to 
their exact anatomical relationships. Eccent boobs differ in their 
interpretation of histological and physiological obsciwation.®®' 

There is practical agreement, however, as to the histological struc- 
ture of the perivascular space. About the larger vessels it is a dis- 
tinct entity lying between the elastica externa and the membrana 
limitans gliae. On both sides it is lined with flattened connective 
tissue cells which may have a quadrilateral or hexagonal shape and 
are then called endothelial. There is no doubt as to the presence of 
this space as an anatomical structure around all the large and small 
arteries and veins witliin the nerve tissue, but a well-defined space 
is not discernible about the smallest arterioles, venules, and capil- 
laries. blicroscopically it can be seen that capillaries run close to 
nerve cells and that there is a perineuronal space which often appears 
to join the pericapillary space. The fluid in these pericellular and 
pericapillary spaces can apparently’ make its way to the more dis- 
tinct perivascular spaces of the veins and arteries, and here be con- 
tained between well-organized endothelial walls. The transition, 
however, from the ill-defined intercellular fluid spaces, the pericapil- 
lary and perineuronal spaces to the clear-cut perivascular spaces, is 
a gradual one.^^^ 

The most debated phase of this question at present is whether or 
not the true perivascular space of Virchow and Eobin connects with 
the subarachnoid space on the one hand and the perineuronal space 
on the other, to form a drainage system for the brain. In all places 
it is possible to look on the space as a loosened and irrigated adven- 
titia with more and more organized boundaries as the vessels become 
larger. Where the surface of the brain is reached, and where the 
vessel at last empties into the subarachnoid space, a heavy pial layer 
of connective tissue has to be pierced. This makes a strong ring 
round the mouth of the vessel which resists dilatation and keeps the 
mouth of the perivascular space small even though the space behind 
may be dilated. The flow is in all probability downward from the 
perineuronal space, as demonstrated by Kubie,^® to the perivascular 
spaces and thence into the subarachnoid space, along both the veins 
and ai-teries. Exudates in the subarachnoid space are not likely to 
enter the perivascular spaces. Schaltenbrand and Bailey^^® argue 
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that there is no normal connection between these various spaces, but 
the physiological experiments of Kubie^° and Weed^^® indicate that 
there is a free passage.^^^ 

Evidence in Favor of Invasion hy Way of the Lymphatics Gomlked 
with Passage of the Vims through the Cerebrospinal Fluid 

A. General lymphatic hyperplasia. — ^Burrows, has made an 
extensive study of postmortem and clinical cases of poliomyelitis in 
the 1916 epidemic in Baltimore, and has described a pathological 
picture of general lymphoid hyperplasia with the constant appear- 
ance of inflammation in Beyer’s patches. He believes that polio- 
.myelitis should be classed with the diseases of the lymphatic system. 
Gross enlargement of the lymph nodes was not often marked but 
it was always present to some degree and, according to this author, 
was one of the necessary diagnostic signs in the mild and abortive 
cases. Brom the rare incidence of symptoms in the nose and throat 
and the constant involvement of Beyer’s patches, he was led to be- 
lieve that the portal of entry was by the lymphatics of the gastro- 
intestinal tract, from which the virus spread in less resistant cases 
to the subarachnoid space and perivascular spaces of the spinal cord, 
medulla and adjacent parts. The exact anatomical course for this 
route of invasion has not been outlined. General lymphoid hyper- 
plasia has been described by other investigators,^®® and the virus has 
been found regularly in the mesenteric lymph nodes,®^’ even m 
the experimental disease produced by cerebral inoculation. 

B. Methods of inoculation with relation to the perineural lym- 
phatics. — ^With the exception of direct intracerebral inoculation, the 
intranasal and intraneural methods are among the most effective 
means of producing the experimental disease. The perineural 
phatics of the olfactory nerves constitute the most direct connection 
between the intrameningeal spaces and the exterior of the body. 
Methods of inoculation which are imrelated to nerves, and hence 
to their lymphatics, are among the most difficult means of produc 
ing experimental cases of poliomyelitic infection in monkeys ( cc. 

tion I, part G). . _ 

C. Analogy to cerebrospinal meningitis- Oerebrospma menin 
gitis enters by way of the lymphatics of the olfactory nerve, passing 
through the cribriform plate to the meninges. This has 
garded by Blexner®^ and others as the natural route in po lomyc 
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D. Primary meningeal involvcmeni. — Primary involvement of 
tlie meninges Las been described by Harbitz and Scbeel.®” The pia 
•was always involved, frequently independently of lesions in the 
nervous substance though the reverse was never true. Wickman^®^ 
and Strauss^*^ have reported similar findings. Amoss* has reported 
that meningeal inflammation was the first lesion in the central nerv- 
ous system. Clark and Amoss^® recorded meningeal infection with- 
out paralysis. Hurst®* found meningeal involvement the rule, but 
associated only with superficial inflammation and not with deep 
cortical lesions. 

E. Passage of virus through the cerchrospinal fluid. — 1. 
Occurrence of the virus in th-c spinal fluid. It has already been 
pointed out that the virus has been found in the spinal fluid of ex- 
perimental cases only on rare occasions (I, E, 2.), but even this 
may be of considerable significance in view of the fact that the -varus 
is rapidly removed from the fluid.*®’ ®® The passage of the virus 
from the blood through the spinal fluid after massive intravenous 
inoculation has been demonstrated.®®’ ®®’ ®*’ ®®’ ®® The virus has been 
found in the spinal fluid in three cases following intrasciatic inocu- 
lation.®® That the fluid is infective during the incubation period 
in monkeys following intracerebral inoculation, but not later, has 
been reported.*®*’ *®’ ®® 

2. Intrathecal inoculation. Given a virus of adequate -varulence, 
Clark*® found that the disease was regularly produced by intra- 
thecal inoculation. This investigator reported that the -varus was 
present in the spinal fluid on the second but not on the sixth day 
following inoculation, while Hurst®® found it present as late as the 
fifth day. Kubie'*® showed that a dye can penetrate deeply into the 
nervous tissues by way of the perivascular spaces, indicating the 
possible route of invasion of the nervous tissues by virus present 
in the spinal fluid. 

3. Aseptic meningitis. Elexner and others®®’ ® found that aseptic 
meningitis produced by the intraspinal injection of horse serum aids 
in establishing the disease by both intranasal and intravenous inocu- 
lation. These authors concluded that there was a defense mechanism 
in the “meningio-choroid complex” and that the* spinal fluid was 
regularly involved in invasion of the central nervous, system. 
Hurst®® was successful in producing the disease in only three of 
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twelve attempts, using several metliods of intranasal inoculation 
combined with, aseptic meningitis. 

4. The value of aanmune serum given intraspinclly. The value 
of immune serum given intraspinally has been demonstrated experi- 
mentally, showing that when injected into the spinal fluid it may 
prevent the invasion of the central nervous system by the virus.®**’ 
C'J. *>3 ^sfetter and Salanier^®*' were the first to use immune serum in 
human cases. While the therapeutic value of the use of convalescent 
serum in the “passage period” of Draper^'^ is still in question, it will, 
if established, be good evidence in favor of blood or lymphatic trans- 
mission of the virus. 

T. Changes in tJie perivascular spaces and interstitial inflainma- 
Uon constitute the primary lesions in the central nervous system . — 
Burrow'S^® found that the primary changes in the nervous tissues 
were alwa 5 ’’s in the perivascular lympathic spaces, which became dis- 
tended wdth fluid, and shouted proliferation of the endothelial lining 
cells, Wickman^®*^ believed the virus was carried through the lym- 
phatics. He reported that the lymphatics, not the capillaries, were 
damaged first. Primary interstitial inflammation with proportional 
nerve cell damage has been described,®’^’ ****’ Pea- 

body, Draper and Dochez^^® and Plexner®® have described a combina- 
tion of mechanical forces acting to injure the nerve cell by reducing 
its blood supply and gaseous exchange, though both authors recog- 
nized the possibility of a combined toxic action. Amoss® stated 
“A considerable part of cell damage results from a lack of gaseous 
interchange due to perineuronal edema. Only on this supposition 
can one explain the dramatic return of function in a completely 
paralyzed muscle within forty-eight hours.” Clark and Amoss^® 
described meningeal i nfl ammation without paralysis and concluded 
that interstitial changes played a determining part. Olark^^ was 
able to prolong the life of his experimental animals by injecting 
epinephrine, presumably lessening congestion by constricting the 
vessels. 

Summary 

Plexner’s view of transmission of the virus has received more 
widespread support than any other theory. Briefly, he believes the 
viras reaches the cord by passage or propagation along the lympatics 
and the vascular system, thus reaching the nervous elements an 
because of the perivascular reaction the anterior horn ce s le 
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o£ iscliemia. Burrows represents tlie extreme view that poliomye- 
litis should be classed with diseases of the lymphatic system. Fair- 
brother and Hurst renew the concept first given by Leiner and v. 
Wiesner that direct toxic action on the cells antedates the generalized 
infiltration and perivascular cufiing found at autopsy. Researches on 
the blood and spinal fluid indicate that these fluids arc of importance 
in transporting the virus from the portal of entry to the central 
nervous system. 


PORTALS OF ENTRY 

I. Nasopharynx 

The nasopharynx as a portal of entry of the virus of poliomyelitis 
has received support both from those who think the virus travels 
along nerve fibers and from those who adhere to the theories of in- 
vasion by way of the lymphatics and the blood stream. Several 
points may be mentioned in favor of entrance of the virus through 
the nasopharynx : 

A. Intranasal inoculation is one of the established methods of 
experimental transmission of the disease, and though irregularly 
effective, it has been classed second only to the intracerebral route, 
and has been considered by many to be the natural route of infec- 
tion in man.®^’ 

B. The virus has been found present : 

1. Regularly in the tonsils and nasopharyngeal mucosa of hu- 
man^® and experimental cases.^^’ 

2. In the nasal washings from healthy persons in contact with 
patients.^® 

3. In the nasal washings from a girl six days before the onset 
of an attack of poliomyelitis.^^® 

0. The nasopharynx has been designated as the place of elimina- 
tion of the virus, as well as its portal of entry.^- In postmortem 
examination of cases of experimental poliomyelitis the virus has been 
found in the nasal secretions, nasal mucosa, tonsils and lymphoid 
tissues of the pharyngeal ring regardless of the route of inocu- 
lation.®^ 

D. A slight positive correlation between poliomyelitis and ton- 
sillectomy in children was found by Aycock and Luther,® indicating 
that surgical injury of the mucosa was predisposing to the infection. 

VoL. II, Ser. ii- — 3 
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H. Oastroiniestmal tract — 

Tlie gastrointestinal tract as a portal of entry of the vims of 
poliomyelitis has been supported by many who believe that the virus 
is transmitted to the central nervous system by way of the lym- 
phatics, by others who favor invasion by way of the blood stream, 
and by still others who supported the theory of axonic transmission. 
Ideas bearing on this question have been derived chiefly from four 
sources : 

A. Clinical. — 1. Symptoms. The onset of the disease is ac- 
companied by gastrointestinal symptoms in 90 per cent, of cases." 
Prominent among the prodromal symptoms are loss of appetite, nau- 
sea, vomiting, and constipation or diarrhea closely simulating a mild 
gastrointestinal upset. 

2. Predominance of paralysis in the lotoer Uvibs. Both lower 
limbs are involved in 43.7 per cent, of cases, and one or both limbs 
in 85.4 per cent, of cases,^^^' 

B. Pathological. — 1. Gastrointestinal lesions have frequently ■ 
been described at autopsy as hyperemia and folliculitis involving the 
solitary follicles and PeyePs patches with ulcerations,®®- 

2. Mesenteric lymph nodes have been reported infective in two 
of three cases inoculated by ingestion of the virus by mouth.®® 
Hesenteric lymph nodes always show hyperplasia in fatal human 
cases,^° 

3. Abdominal sympathetic ganglia were reported to have been 
injured by lesions typical of the- disease in an early human case 
brought to autopsy on the sixth day, and in monkeys inoculated by 
intraperitoneal injection, Lesions were found only in the gray 
matter of the ganglia, not in the nerve fibers. The route of in- 
vasion described from this histopathological evidence starts from the 
lumen of the gut, passes to the enteric plexus of Auerbach and 
Meissner, by way of nerve fibers to the ganglia of the solar plexus, 
thence to the sympathetic trunk, through the rami communicans to 
the roots of the spinal nerves and into the spinal cord. Poliomyelitis 
in a monkey, refractory to the disease, but showing infection in a 
typical abortive form, gave similar pathological lesions of the sym- 
patbetics, most pronounced in the hypogastric plexus near the site 
of the injection, and including also the dorsal root ganglia,®^ 

C. Experimental poliomyeUiis produced by gastrointestinal vnr 
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oculation. — ^Levaditi, Kliug, and Lepine®° report that it is easy to in- 
fect cynomolgus monkeys by the gastrointestinal tract, without any 
previous preparation of the animals. Clark, Roberts and Rreston 
report that they were able to obtain only negative results from oral 
ac^inistration of the virus to cynomolgus monkeys, and call atten- 
tion to the point that in the report of Levaditi, Kling and Lepine 
no one of the three animals fed with the virus presented a typical 
picture of the disease, also no description of the microscopic examin- 
ation was given. 

Leiner and v. "Wiesner®® reported positive infection in two of 
five animals fed with the virus following the administration of 
sodium bicarbonate to reduce acidity, and morphine to lessen the 
intestinal motility. Amoss® reported that he was entirely unable to 
confirm those results. Several other investigators have reported nega- 
tive results from similar experiments.^®^' ^® Saddington^^’^ de- 
scribed a vascular lesion in a monkey inoculated by the gastro- 
intestinal tract. 

Typical infection has been found to result from the iniection of 
the virus into an intestinal loop.®®’ ®® The feces are not commonly 
infective following ingestion of the virus, but may be positive for 
two days following the feeding of large quantities of the emulsified 
cord or brain.®®' ” It is possible that the infective agent is atten- 
uated by gastrointestinal passage.®® 

D. Epidemiological . — ^Reports of milk-bome epidemics consti- 
tute one of the chief arguments in favor of the gastrointestinal entry 
of the virus, thpugh this is not generally believed to be the most com- 
mon means of transmission of the disease.^’ ^®®’ ®^’ ®® Kling®® has 
concluded from epidemiological studies in Sweden, Saxony, and 
Roumania that “water is an important vehicle for the poliomyelitis 
germ and plays a great part in the transmission of the disease. With- 
out water there can be no poliomyelitic foci formed.” Kling 
faded to find any experimental proof of carriers, contrary to the 
numerous reports of other investigators.'*®’ ®®' Students of this' 
phase of the question point out that in Sweden and other countries 
where Eling has worked, the waterways arise in the rural districts 
where poliomyelitis is notoriously common. The habitable pai’t of 
the land is along the waterways so that the disease must necessarily 
be confined to the water courses, which are also the chief routes of 
trade and communication. 
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Epidemics of gastrointestinal infections liave been reported as 
jyrociiTsoTs of bonafide poliomyelitis epidemics.®®' The fact that 
the osmotic pemeability of the intestinal mucosa is increased by 
acute inflammation has been offered as an explanation of tbe mecb- 
anism by wbicb healthy carriers may become acute cases. A num- 
ber of points have been offered in support of this theory ; 

Most of tbe cases of poliomyelitis occur in the early years of 
life when diseases of the gastrointestinal tract have their greatest in- 
cidence. Summer epidemics correlate with the incidence of summer 
diarrhea in children. 

When the curve of incidence has two points the winter one cor- 
responds with that of the common cold. 

The curve of incidence of poliomyelitis is almost identical with 
that of typhoid fever.®'* The fact that typhoid comes every year, 
and poliomyelitis only after long intervals of ten to fifteen years, 
is accounted for by the theories of widespread immunization among 
the population, especially in urban districts. 

Summary 

There is no generally accepted opinion as to the site of invasion 
in poliomyelitis. The most support, epidemiological and experi- 
mental, has been for the nasopharynx. Sufficient experimental evi- 
dence has been given to sbow that tbe virus can readily enter through 
the nasal mucous membrane. Epidemiological and immunological 
studies indicate contact and carrier factors in tbe spread of the dis- 
ease. The gastrointestinal tract as a portal of entry has been much 
talked of recently, along with general lymphatic hyperplasia, but 
no very convincing evidence has been given for combining tbe two 
in a scheme of pathogenesis. Tbe route taken by tbe virus on its 
way to tbe spinal cord has not been finally solved. An understanding 
of tbe mode of infection would lead to tbe framing of measures of 
pi’evention that, with reasonable certainty, could be expected to con- 
trol the spread of the disease, 
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HEREDOFAMILIAL ANGIOMATOSIS (TELANGIEC- 
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Nonhemophilic, nonpurpuric, and nonthrombopathic heredo- 
familial bleeding with or wdthout (telangiectasia) heredofamilial 
angiomatosis (Eendu-Osler-Weher’s Disease or Goldstein’s Disease), 
hemophilia, thromhasthenic and thromhopenic purpura, D rank’s pseu- 
dohemophilia hepatica (“hypoleukia splenicohepatica”) and hemor- 
rhagic capillary toxicosis. Von ‘Willebrand’s hepatogenic hemor- 
rhagic diathesis, Jiirgen and Von Willebrand’s constitutional 
thrombopathy, David’s hemorrhagic (dysendocrinism) disease in 
women, metropathia haemorrhagica, Glanzmann’s familial throm- 
basthenic purpura, pseudohemophilia, and Biermer’s hyperchromic 
macrocytic anemia, severe hypochromic microcytic anemia have, dur- 
ing recent years, received considerable attention. Recent medical 
literature contains many contributions concerning these various 
hemorrhagic and anemic blood disorders, which have not infrequently 
confused the clinician, pediatrician, gynecologist, and surgeon. 

Reports of a conflicting nature have appeared concerning the sev- 
eral forms of hemorrhagic disease. 

In this paper will be discussed the condition known as multiple 
hereditary telangiectasia with familial epistaxis, Goldstein’s heredo- 
familial angiomatosis with nonthrombopathic, nonhemophilic, and 
nonpurpuric hemorrhages or Rendu-Osler-Weber’s Disease. 

A number of interesting reports of such cases have recently been 
published by J. R. Madden (St. Paul, 1934), I. N. Kugelmass 

Y-j 1934), Karl M. Houser (Phila., 1934), R. Roldvari (Buda- 
pest, 1933), P. Mounier-Kuhn (Lyon, 1933), Karl H llmann (Vi- 

* Read before the American Hungarian Medical Association, at the New York 
Academy of Medicine, N. Y. City, May 4th, 1933. 
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enna; 1933), Gordon E. Scarff (Bristol, Eng., 1933), C. H. Aiiber- 
tin, E. Bevy and Mme. Baclesse (Baris, 1933), Torrigiani (Jan. 
1933), E. Wittkower and B. Earey (Berlin, 1933), Eosenthal and 
Unna (Hamburg, 1933), W. Eicbter (Berlin, 1933), Jacob Braun 
(^' 1933), G. Jamieson MeiMe (Bondon, 1933), E. A. Cockayne 

(Bondon, 1933), Cb. Aubertin and Georges See (Paris, 1933), Fred 
Wise (H. Y., 1932), H. C. Wetzel (Cleveland, 1932), W. Milbradt 
(Jena, 1932), H. W. Gordon (Bondon, 1932), Trow (Toronto, 
1932), E, Blumenthal (Berlin, 1932), F. Eosentbal (Hamburg, 
1932), Barrabee and Bittman (Boston, 1932), Bageze and Mounier- 
Kubn (1932), G. Dreyfus (Paris, 1932), K. Gotscb (Prague, 1932), 
Hurst, Hampson, and Plummer (Bondon, 1932), H. I. Goldstein 
(1931, 1932, 1933), Weisbrum and S. Heumark (Bodz, 1932), A. 
M. H. Gray (Bondon, 1932), E. H. Major (Kansas City, 1932), 
Gutmann (1932), Paul Hnna, Jr. (Hamburg, 1932), the late Beo 
Kessel (N. Y., 1931, 1932), H. Schmitt (1931), Aubertin and Bevy 
(1931), A. Eeiniger (Vienna, 1931), K. TJUmann (Vienna, 1931), 
T. FitzHugh, Jr. (Phila., 1931), Hicks and Knox (H. Y, 1931), 
0. W. Bottema (1930), Fbldvari (Budapest, 1930), Kenedy (Buda- 
pest, 1930), B, H. Boston (Phila., 1930), E. Schoen (Beipzig, 
1930), Ersner (Phila., 1930), H. Curschmann (Eostock, 1930), 
Van Gilse (1920), Harper (1929), F. Curtius. (Bonn, 1928), Kufs 
(1928), Stryker (1927), Stillians (1925), Hewcomet (Phila., 
1925), G. Pfahler (Phila., 1925), and many others. 

A number of instances of heredofamilial bleeding (episiaxis, etc.) 


have been reported which, perhaps correctly, may be included in the 
eroun of cases of “heredofamilial bleeding with or without telan- 
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(Hamburg, 1930), L. J. Witts’ family III (Guy’s Hosp. Reports, 
Oct. 1932, London), and Harford’s eases, family IV in Witts’ paper. 
G. Eicliclot reported “A Very Grave Case of Epistaxis During Preg- 
nancy” in a primipara, aged twenty-eigbt years, who had been 
troubled with nosebleeds since the age of seven. Her father and 
twin brother were affected in the same manner from infancy. 
Richelot prescribed iron for her in 1839, when he first saw her 
(aged tiventy-five 3 ’eai*s). 

Madden, erroneously, states that Sutton, in 1SG4, first reported 
hereditary hemorrhagic telangiectasia “as internal hemorrhages and 
telangiectasia of the skin” and that “Chiari, in 1833, regarded it as 
hemophilia of slight degree.” Eordyce, in 1784, J. P. Prank, in 
1840, Eichelot, in 1847, Sutton, in 1864, Babington, in 1865, J. W. 
Legg, of London, in 1876, reported the earliest cases of this type of 
bleeding. Madden overlooked entirely the reports by Legg, Vemeuil, 
Prbhlich, and Senator, and a number of others. The cases recorded 
by Legg, Chiari, Senator, and Rendu, of Paris (1896), were typical 
examples of the clinical entity discussed in this paper, and which 
the writer first named “Rendu-Oslcr-Weber’s Disease” (1930), now 
known as “heredofamilial angiomatosis.” The cases as reported by 
Sutton (1864), and Babington (1865), were instances of familial 
epistaxis. Telangiectases of the heredofamilial type may or may not 
have been present in these cases, but no mention is made of them. 
Osier, in his third and final paper on the subject, in the Riforma 
Medica, in 1911, however, stated that Babington’s cases undoubtedly 
belonged in this group. 

It is of interest to note, here, that Hans Eufs, in 1928, reported 
an instance of an eighty-one year old man with multiple cerebral 
telangiectases in the brain, as the explanation for tlie cerebral con- 
dition from, which his forty-three year old daughter had been suffer- 
ing for twenty-six years (facial paralysis, paresthesia, tinnitus 
aurium, diplopia, all without progression). The daughter was be- 
lieved to have had hemorrhages from similar telangiectases. In this 
connection I may mention my first case in a woman forty-two years 
of age who had cerebral hemorrhages undoubtedly telangiectatic in 
origin. Eleven members in her family suffered from repeated nose- 
bleed and telangiectases. These cases were first reported by me in 
the Archives of Internal Medicine, January 15, 1921. Mention 
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Aould also bo made liere of Victor LevWs paper on “Angiomatous 
Malformations of the Brain” (March 1933), and the papers bj 
Strauss, Globus and Ginsburg (May 1932), E. 0. Larrabee andD. 
Littman (Dec. 29, 1932), H. Uiberall (Vienna, 1930), and tlie 
monograph by Professor E. Frank, Breslau, on “Eamorrhagische 
Diathesen,” which appeared in the Eeuen Deutschen Band 

IV, Liefcrung 18, 1929, pp, 396-43T. 

Kugolmass, of New York, in his special article on ^'Clinical 
Control of Chronic Hemorrhagic States in Childhood,” which ap- 
peared in the Journal of The American Medical Association (Jan. 
1934), on page 291, reports an instance of hereditary hemorrhagic 
telangiectasis in a girl aged thirteen years, a twin, who suffered from 
repented nosebleeds. The other twin was normal, but the grand- 
mother, paternal uncle and nephew had similar attacks. Examina- 
tion of the blood showed hemoglobin, 60 per cent; red blood cells, 
4,000,000; white blood cells, 8,500; polymorphonuclears, 65 per 
cent; platelets, 280,000; clotting time, three minutes; bleeding time, 
five minutes; clot retraction, three hours; tourniquet test, negative. 
Examination of the nasal and mucous membranes showed multiple 
angiomata as the local cause for bleeding. Kugelmass states that 
puberty first precipitates bleeding varicosities wbicb characterise 
this developmental effect. 

In 1916 Hess described a third hereditary haemorrhagic di- 
athesis, which was a hereditary form of purpura haemorrhagiea. 
This condition must not he confused with the definite clinical entity 
under discussion in this paper. 

Willebrand, of Helsingfors, and Jiirgens, of Leipzig, (March 18, 
1.933) under the title of “Hher Eine Heue Bluterkrankheit, Die 
KonstitutiozieBe Thrombopathie” discussed what they considered a 
new hemorrhagic entity called “Constitutional Thromhopathy”. 

Madden, of St. Paul (Feb. 10, 1934) reported a case of heredi- 
tary hemorrhagic telangiectasia illustrating the primary type of 
generalized angiomatosis in a woman aged sixty-four, first seen m 
the dermatologic department because of lesions on the skin and 
tongue. The eruption had been present as long as she could remem- 
ber. Hew lesions appeared from time to time, hut none had dis- 
appeared. The eruption was generalized, but there were only a few 
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scattered lesions below tbe nedc. The lesions were located particn- 
larty on the face and nuicous membranes of the nose and mouth. 
The telangiectasias became more numerous near the midlino of tbe 
face and were most marked on the nose, lips and malar eminences. 
There was an extensive telangiectatic network covering the nasal 
septum. Both sides of the nasal septum were almost covered with 
telangiectasias. The patient had complained of severe nosebleeds 
at frequent intervals for years. The hemorrhages seemed to start 
spontaneously and often lasted for from fifteen minutes to an hour. 
There were times when she had from ten to fifteen nasal hemorrhages 
in one day. The bleeding usually stopped spontaneously or on tlie 
application of pressure. It was never necessary to call a physician 
to stop a hemorrhage. The epistaxis had become more frequent in 
recent years. 

Gutmann, Laval, and Schlumberger, of Paris, discussed “Hemor- 
ragies digestives chez un angiomateux” (Seance du 28, Janvier 
1932) — Bull, et Mem. de la Societe Med. des Hop. de Paris Feb- 
ruary 8, 1932. P. Chevallier, a Cochin, spoke of “Petite hemophilo- 
hemogenie”. In the discussion, P. Emile-Weil mentioned his own 
paper in le Sang, Ho. 1, 1927, “Etude sur les angiomateux”. 

Robert Bachrach, of 0. Zuckerkandl’s Surgical Clinic, Vienna, 
published his article “Ueber Teleangiektasien der Harnblase” in 
Folia Urologies, Vol. IV, Ho. 2, pp. 101-106, 1909-10 (with colored 
plate). G, Cirio discussed “Multiple Angiomas of the Bladder and 
Kidney”, in the Eiforma Medica (Haples) April 22, 1933. 

B. Reading reports an interesting case of congenital telangiec- 
tasis of the lung complicated by brain abscess (Hov. 1932). 

E. A. Cockayne, of the Middlesex Hospital, London, in his new 
book “Inherited Abnormalities of the Skin and Its Appendates” 
(Oxford University Press, London, 1933), Chapter IV, pp. 111- 
117, under the heading of “Errors of Development of Elastic Tis- 
sue”, discusses hereditary telangiectases. He tabulates many of the 
previously reported cases, omitting some of the recorded instances 
■which I previously collected and published (1921, 1930, 1931, 1932, 
1933). Of interest, is Cockayne’s statement that “Horses also suf- 
fer from a similar defect of the blood-vessels which causes recurrent 
) ^ftecks of epistaxis and is inherited as a recessive. ‘Herod’, 1748, 
, IS the first racehorse known to have had it, but since his time it has 


48 


INTEENATIONAl/ CEIEICS 


affected many others, inckding ‘Hemit’, ‘Gallinule’, and ‘Humor- 
ist’. Crew and Buchanan Smith and Robertson give further infor- 
mation about its incidence in blood-stock”. 

Meikle, House Physician of the London Middlesex Hospital, 
reported his case in the London Lancet, October 14, 1933. 

Mention should bo made that Cockayne reports a case and in his 
patient telangiectases were present on the membrana tympani of 
both ears and in the larynx. Meikle’s patient, (a man aged thirty- 
seven years), in addition to telangiectases on the lips, tongue, palate, 
nasal mucosa, finger tips and under the nails, also had telangiectases 
on tlie tympanic membrane and on the posterior wall of the external 
auditory canal (meatus). The man had a cafe-au-lait color, and 
suffered from epistaxis since he was twenty-one years old. The 
telangiectases occurred in three generations. 

J. Hutchinson reported an “Almost Ratal Epistaxis in A Preg- 
nant Woman” and mentions an instance of familial epistaxis in this 
report. 

Yon Broich, of Elberfeld, reported a case of a woman aged thirty- 
one years, seven weeks pregnant, who had had epistaxis as a child. 
She had nosebleeds every three or four days. One brother, aged 
forty years, had epistaxis in youth, one sister, aged 'thirty-eight 
years, was a severe bleeder, one sister, aged thirty-six years, had 
nosebleeds. He speaks of “Am rechten unterschenkel zahlreiche 
punktformige Hauthlutungen, Lippen nnd Schleimhaute aussersfc 
hlutarm”. 

Abraham Strauss, of Cleveland (1933), discusses “Epistaxis in 
Pi'egnaney Requiring Ligation of the External Carotid”. 

The earliest reported cases of this clinical entity were erroneously 
considered as “hemophilia,” “pseudohemophilia,” and “eruptive an- 
giomata”. Cases have heen reported under the title ‘ familial 
epistaxis.” 

Legg (1843-1921) in 1876, Ottokar Chiari (1853-1918) m 
1887, H. Senator (1834rl911) in 1891, H. L. X M. Rendu (1844r 
1902) in 1896, Coe in 1896, K. TJllmann in 1896 and 1900, and 
the instances reported hy Smith (1898), Osier (1901, ^ 

serand (1902), Kennan (1902), Kelly (1906), Hawthorne (1906) 
and E. P. Weber (1907) are among the earliest recorded cases. 

Of interest, too, are the cases reported hy Sabatier ( J, 
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Scliede '(1889), Attlee (1901), Giitliric (1902), Pearson (1904), 
Aitken (1909), and Foggie (May 1928). 

One miglit, perhaps, bo jnstifrcd in including in this group the 
cases reported by J. P. Frank (1840), Pichclot (1841), Sutton 
(1SG4), Bahington (1805), E. Wilson (18G9), M. Anderson 
(1891), Gaston (1894), Chauffard (1S9C), and T. 0. Fox (1908). 
Osier, in 1911, (Piforma Med. 27: 51-58, 1911) said “it is almost 
certain that cases of episiaxis recurring in five generations ns re- 
ferred to by Pabington (Lancet, Sept. 23, 1865) belong to tliis 
group”. 

Richter’s case (1933) of hereditary hemorrhagic telangiectasia 
may be questioned. The patient was a woman, aged twenty-seven 
years. There was no other similar case in the family. She suffered 
from some psychic shock, Basedow’s disease, amyotrophic lateral 
sclerosis and a trophic ulcer. Hemoi-rhages are not mentioned. 

Milbradt’s (1932) case also appears to be an isolated instance, 
as does one of the reported cases by Wittkower (1933). 

There are about 120 families recorded in medical literature and 
about 100 individuals suffering from this clinical entity. 

DIAGNOSIS 

This heredofamilial hemorrhagic disease is transmitted by both 
sexes. It is not sexbound — ^males and females bleed and have 
telangiectases. Hemorrhages usually occur from the nose, but may 
occur from the stomach, bowels, kidneys, lungs, and birth-canal. 
Cerebral hemorrhages have been reported. 

The blood cellular elements are normal. Blood chemistry, bleed-' 
ing and clotting times, platelets, calcium, etc. are normal. Sec- 
ondary anemia, as the result of persistent severe hemorrhages^ of 
course, occurs. Late in the disease, splenomegaly and hepatomegaly 
are sometimes in evidence, as reported by Osier, FitzHugh, Gold- 
stein, Rosenthal, Giffin, Schoen, Roles, Curschmann, Milbradt, and 
others. The telangiectases are usually found on the face, nasal 
septum, lips, tongue, palate, under the finger nails, and on other 
parts of the body. 

The differential diagnosis must be made from hemophilia, pseudo- 
hemophilia, Willebrand and Jurgen’s “constitutional thrombopathy”, 
Banti’s Disease, David’s hemorrhagic disease in women due to de- 
'V'oi,. n, Ser. 44 — 1 
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ficiency of ovarian Iiormones, Frank’s hemorrhagic capillaiy toxi- 
cosis and psendohemophilia hepatica,* familial hemorrhagic pur- 
pura, Glanzmann’s thrombasthenic purpura, thrombopenic purpura 
hemorrhagica (Lusitanus, Riverius, Werlhof), or Rayer’s hemaceli- 
nosis, afibrinogenia (Opitz and Frei, 1921), Weil’s (1930) hemo- 
trypsie hemorrhagipare, Lindau’s Disease, Witts’ anemia, Biermer’s 
Disease (hyperehromic macrocytic anemia), hypochromic microcytic 
anemia, Bernuth’s pseudohemophilia or anemia, hemogenia, hepatic 
cirrhosis, malignancy, and avitaminosis, atypical cases of Hodgkin’s 
disease, and leukemic and aleukemic conditions associated "with 
hemorrhages and telangiectases. 

TEEATMENT 

The treatment of Goldstein’s heredofamilial angiomatosis Tvith 
recurring hemorrhages (Rendu-Osler-Weber’s Disease or Goldstein’s 
Disease) is limited chiefly to the control of the hemorrhages and 
improvement of the resulting anemia. 

Submucous resection, radium, electric needle, carbon dioxide 
snow, roentgen ray, chromic acid bead, silver nitrate, and many 
other local remedies have been advised and recommended for the 
control of the very severe and ofttimes dangerous attacks of epistaxis 
from small telangiectatic lesions, Roentgen ray treatment over the 
bleeding areas, over the spleen and liver have been recommended. 
In some uncontrollable cases, ligation of the external carotid, and 
splenectomy have been urged as a treatment of last resort. Blood 
transfusions, frequently repeated, liver by mouth and by injections, 
fish liver, horse liver extract, liver fraction G of Cohn, autolyzed 
liver extract, hepaventrat, hepatrat, vegex, bemax, marmite, Lilly s 
extralin, ^^Addisonin” or “Biermerin”, gastric antianemic principle, 
hmmopoietin, hog stomach preparations, ventriculin with iron and 
copper, mucotrat, stomopson, large doses of iron and arsenic, have 
all been used for the control of the anemia. 

Injections of female sex hormones, progynon, theeli n, thelestrin, 

* Frank’s pseudohemophilia hepatica — ^hemorrhages due to deficiency of 
fibrinogen, phosphorous and chloroform poisoning, acute yellow atrophy of liver, 
hypertrophic cirrhosis of the liver, and in chronic myelocytic leukemia hemor 
rhages may occur due to fibrinogen defect. The coagulation time is prolonge 
There is no disturbance of blood platelets (thrombocytes) or hinetooytes. 
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and menformon, ovarian preparations by moutb and by injections, 
and the use of tissue fibrinogen, brain extract, reticulo-endothelial 
and thrombocytic extracts, paratbormone injections, calglucon, sel- 
vadin, afenil, calcium chloride given intravenously and calcium lac- 
tate and gluconate or chloride given by moutb may be mentioned 
for the treatment of the hemorrhages. 

Bothropic antivenin, moccasin venom (1:3000), Congo red solu- 
tion, stryphnon (methylamino-aceto-orthodioxy-benzolhydrochloride) , 
clauden, hogspleen solution, intradermal injections of animal serum, 
etc. have all been recommended and tried. 

Harald v. Samson — Himmelstjerna, formerly of Keval, Es- 
thonia, now of Kadrinjaa'm (Medical Journal and Record, Sept. 
15, 1926, pp. 329-332) discussed the oral use of ovarian hormones 
and implantation of ovary in the treatment of hemophilic hemor- 
rhages; Lachlan Grant (Lancet S: 1279, 1904) advised the use of 
ovary tablets in the treatment of these hemorrhages. 

C. L. Birch, A. A. Bird, and others have treated hemophiliacs 
with ovarian preparations. Birch states the prolongation of the 
coagulation time in hemophilia is due to increase in the resistance 
of the blood platelets. The blood is morphologically normal. She 
studied thirty-five cases of hemophilia. Ovarian therapy brought 
about general improvement. 

Himmelstjerna (1926) states: “there is also another possibility 
of forcing this sinister disease {hemophilia) into the circle of dis- 
eases that are definitely amenable therapeutically. From time im- 
memorial, the remarkable fact has been noted that the women of 
bleeder families have remained free from this disease throughout 
their life, but that their sons are afflicted with it with great regu- 
larity. Recent investigations, however, have shown that certain 
anomalies (resistance of the red blood corpuscles, an increased 
chlorin content, and the absence of trypanocidal substance) are 
demonstrable in the blood of women in bleeder families, but a 
manifestation of the disease, as characterized by hemorrhages that 
threaten life, have never, or, to be more careful, almost never been 
observed. This circumstance leads to the conclusion that the female 
body has at its disposal very powerful protective bodies, which pre- 
vent a manifestation of the disease, that is, make the formation of 
conserving substance impossible. This thought led me to attempting 
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some experiments on tlie influencing of tiie organism of bleeders by 
ovarian hormones^ and thereby, to a certain extent, to produce the 
condition of an artificial hermaphroditism. At first I wanted to 
attempt it wdth a peroral administration of ovarian homones, but 
with their failure there still remained the implantation- of an ovary. 
At mj’’ request chemical houses manufactured an ovarian preparation 
by most careful methods, which contained all the hormones of the 
ovary of the cow. I selected this animal because hemophilia has 
been observed in cattle and I therefore hoped to find in them a 
specially effective preparation.” 

I. Snapper (1932), F. Wibaut, P. Mehans (1928 and 1930), E. 
Bartarelli (1932), R. Fiessly (1929 and 1930), L. A, Barinstein, of 
Odessa (ETov. 10, 1926 and Oct. 11, 1928), K. Hynek of Prague 
(1923, 1926), and others have made interesting contributions to the 
study of these hemorrhagic (hemophilic) sex-bound conditions. 
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OPERATIVE SHOCK* 

By PROFESSOR E. REHN, M.D. 
Professor of Surgery, University of Freiburg, Germany 


The -word “shock” -was coined to describe a very grave failure 
of the circulation and of other vegetative functions -which occurred 
after accidental injuries and on the battlefield. The violenee of in- 
ception, the extreme suddenness of appearance, the elose connection 
■with trauma, and the threat to the body’s funetional integrity, — all 
found expression in this -word. 

I deliberately set this old traditional surgieal eoncept of shock 
at the head of my discussion, because it also underlies a second form 
of surgical shock, namely, operative shock. Surgical shock is ad- 
mittedly a circulatory disturbance. Hence it is a clinical responsi- 
bility -which -we often have to share -with the internist. His scientific 
investigations on shock have proved invaluable to us, as have also 
those of the related scientific branches of medicine. This is grate- 
fully ackno-wledged. 

We meet the expression “shock” in many departments of medical 
practice and investigation and the most varied conceptions and ex- 
planations are offered to account for its occurrence and course. The 
serologist speaks of anaphylactic shock; the neurologist and the psy- 
chiatrist of psychic shock ; the experimental physiologist uses peptone 
and histamine shock as the starting point for his discussion of the 
subject. 

All of these considerations have served to contribute to the con- 
ception of shock the idea of a sudden occurrence precipitated in one 
■way or another by some factor acting from ■without and followed by 
severe circulatory manifestations of a peripheral and central nature, 
together with disturbances of other vegetative centers. All in all this 
IS the state of affairs which is also found in surgical shock. 

From the Surgical Clinic of the University of Freiburg, Germany. 
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However, all of these conceptions represent something which is 
fundamentally different from surgical shock. The tendency to iden- 
tify them or merely to compare them, I look upon as the initial error 
which has led to a second error, namely, an attempt to explain the 
nature of surgical shock and collapse from inferences drawn from 
them. These fallacies appear to me to be due to the fact that non- 
surgical investigators very seldom get an opportunity to study the 
trauma of operation, the state of anesthesia, or the combined effects 
of these two upon the surgical patient. Therefore, they must base 
their considerations only upon experience with other types of circu- 
latory disorders or the results of animal experimentation. 

A real distinction seems to exist between the phenomena of so- 
called injury shock and those of operative shock and this distinction 
has occasioned confusion even among surgeons. Injury shock tends 
to begin with an erethistic stage and only later to evolve into a de- 
pressive phase, whereas operative shock starts out at once as a 
picture of depression and continues as it begins. 

On this score the following remarks are pertinent. Observations 
upon pure injury shock are rare, due perhaps to the great difficulty 
encountered in investigating the condition at an early stage. More 
important is the fact that an individual organism may respond to 
trauma in a distinctive way and may respond differently to the same 
trauma at different times. Since the nervous origin theory of injury 
shock is at present favored it is reasonable to assume that some spe- 
cial state of the nervous system may explain these varying responses. 
Besides, there are facts to support this view. From the well-known 
sluggishness and lowered reaction time of wild animals during the 
rutting season, we may conclude that the sex-hormone befogs not only 
the psyche but also the sensory and vegetative nervous system. In 
moments of intense emotional excitement, such as is experienced by 
soldiers attacking the enemy, injuries of the most , severe sort can 
hardly be felt, to say nothing of evoking shock, providing they are 
not immediately fatal and do not cripple the individual’s movements. 
I might mention, too, the well-known influence on the nervous system 

and circulation of climatic factors. 

The surgeon, preparatory to operation, carefully influences t e 
psyche and nervous system of the patient. He has learned to sup 
plant the method of suggestion, practised by the surgeon o an 
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earlier day, with careful physic preparation and the alleviation of 
pain. It is worth remembering in this connection that the vegetative 
nervous system becomes less irritable under general anesthesia. 

The following clinical and experimental facts upon the subject 
are well known. According to the investigations of Hein and Rossler, 
heat regulation is suspended during ancstbesin because impulses 
from the heat receptors of the skin are intercepted and this exer- 
cises a decided influence upon the blood pressure regulating appa- 
ratus. Again, under anesthesia, the vasomotor system is less sensi- 
tive to pharmacological stimuli. This is true also for the heart and 
the vascular reflexes. These effects of anesthesia upon the circulation 
are shown further by the fall in blood pressure and tbe change in 
circulating blood volume wbicb occurs with certain commonly used 
anesthetics, for example, chloroform, ether, avertin and spinal anes- 
thesia. Yet, again, under general anesthesia the main factors caus- 
ing traumatic shock are absent, for psychic irritability and pain per- 
ception are obliterated and the vegetative system depressed. 

In postoperative shock, just ns in traumatic shock, wo often find 
an alert, sometimes an over-alert, sensorium after deep and prolonged 
narcosis. This manifestation of excitement may not occur. Under 
these circumstances we are, as a rule, confronted by the very gravest 
situation which may at any moment prove fatal, tbe early symptoms 
of shock passing at once to those of collapse. This fatal collapse is 
due to secondary changes in tbe composition of tbe blood and in tbe 
nervous system which replace the circulatory manifestations of 
shock. A detailed account of these secondary disturbances, which 
have especially interested us, may be found in numerous publications 
from this clinic. 

If a free interval of normal circulation with good average blood 
pressure occurs (without recourse to pharmacological procedures) be- 
tween the operation and a circulatory disturbance coming on more 
than eight hours later, it should not be spoken of as a beginning 
shock, but rather as a true postoperative collapse. Still less should 
t e condition be called shock if this disturbance makes its appearance 
after a period of days. This holds true especially if tbe cause of tbe 
^ apse may be identified as organic operative damage and anesthesia 
amage, or if it has been preceded by some severe preoperative dis- 
ease, especially of the circulatory organs. One may also speak of col- 
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lapse -when a state of shock has led to organic nutritional disturl)- 
ances, which bring about, long after, an acute circulatory weakness. 
It was really this type of illness which Sauerbruch recently referred 
to at SalzufFeln. 

Proceeding from these preliminary remarks about surgical shock 
and postoperative shock, the following conclusions may be drawn. 
The view of Thannhauser has much in its favor. He insists that the 
so-called erethistic phase alone should be regarded as the “state of 
shock” proper, while he designates as “collapse” all of the symptoms 
of circulatory failure. This is an effort sharply to define the idea 
of shock and to separate it from collapse. However, we feel that the 
term shock should express more than the classical erethistic phase. 
A trauma may not merely stimulate, but also depress, in proportion 
to the strength of the trauma and the duration of the stimulus. Grile 
has shown that in long-sustained traumatic shock, the reflex stimula- 
tion of the vasomotor center through pain not only does not excite, as 
during the early stages, but depresses. Our clinical observations 
have demonstrated what Fischer earlier emphasized, that fleeting 
transitions can occur between the erethistic and the depressive phases. 

The etiology of the circulatory disturbances must be the measure 
of our surgical conception of shock because it alone justifies the 
therapy that still to-day is the most effective — prevention. This 
etiology is a traumatic one in all severe circulatory disturbances 
after injury or operation. 

Hence, I believe we should remain unconditionally with the old 
accepted terminology in describing grave failures of the circulation 
and of the vegetative functions after both injury and operation. In 
those following injury the violent trauma is so overwhelmingly im- 
portant that it makes no other explanation possible. And the picture 
presented at the onset of pure injury shock is never seen in collapse. 

I have also regarded it as wholly erroneous to identify operative 
shock with collapse. The final condition of the circulation may in 
many cases be the same; the state of shock may end in a fatal col- 
lapse; yet the cause— and here is the important point— is funda- 
mentally different. Hence I have drawn parallels between injury 
shock and operative shock throughout my discussions of the erethis- 
tic phase. . 1 o 

I must now finally take up the question whether surgical opera- 
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tion really produces trauma. Every operation, no matter how incon- 
siderable, puts a burden on the organism, I will here disregard the 
psychically potent factors which we have to some extent learned to 
eliminate. Of the many remaining disturbances which the trauma 
of operation can cause, those in the nervous system and in the circu- 
lation itself are to be considered ns the source of operative shock. 
During operation, sensory stimuli are blocked off from the nen’ous 
centers. In a state of general unconsciousness, of partial and of local 
anesthesia, the vegetative system alone remains responsive, although 
it, too, undergoes a certain amount of suppression in general 
anesthesia. 

The finely adjusted regulatory mechanism of the circulation is 
very sensitive to operative trauma. We will mention here only the 
effects upon it of heating and cooling; of the adjustment of collateral 
circulation; of the consensual functioning of the vasomotors; of the 
release reflex through the blood-pressure regulator, and of the blood- 
vessel reflexes proper. 

Another point of great surgical significance is the effect of the 
vagus reflex on the coronary vessels. Their narrowing through vagal 
stimulation, demonstrated by Eein, explains at once the clinical ob- 
servations of Eeisinger and myself concerning disturbances of con- 
duction during abdominal and thoracic operations. These disturb- 
ances, the cause of which could not be explained at that time, are 
to-day accepted as due to vagal stimulation. 

Regarding the effect of splanchnic stimuli on the peripheral circu- 
lation, Eeisinger and Schneider, of my clinic, have demonstrated a 
marked diminution in the amount of circulating blood and true shock 
following tearing of the mesentery. 

Especially impressive are stimuli which act on the midbrain and 
medulla. These come into play during brain operations, for exam- 
ple, through variations in pressure. 

The lungs and pleura are very important receptor fields for 
reflexes going to the heart and vessels. I refer you to the work of 
Sauerhruch and his pupils, and to Kaufmann’s extraordinarily lucid 
exposition entitled “Circulation and the Nervous System ” ^ 

Disturbances of richly vascular areas which interfere with the 
normal blood distribution, such as occurs in operations u ^ the 
abdominal and thoracic cavities, are of the greatest 

importance as 
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sources of surgical trauma. For an understanding of these dis- 
turbances, I may simply say that the movement to and fro of a 
certain amount of blood is essential in order that a constant Hood 
pressure be maintained. Every laparotomy infringes upon this mech- 
anism, it causes a diminution in blood pressure and in the amount 
of blood in circulation. With blood engorgement due to defective 
circulation ; with loss of compensation resulting from vasomotor dis- 
turbances ; with poor nutrition of the heart and of the nervous cen- 
ters as well ; the picture of profound operative shock is completed. 

The part which the blood vessels of the liver, spleen and mesen- 
tery play in the abdominal cavity and in laparotomy shock corre- 
sponds to that played by the lesser circulation and the large thin- 
walled veins in the chest cavity. Therefore, changes in the normal 
pressure relations of the chest cavity can lead to conditions and 
dangers quite similar to those that are well-known to occur in shock. 
Although our knowledge is still rudimentary concerning the effect 
of stimuli on the vegetative system, and endless things are yet to he 
discovered concerning the distribution of the blood under the influ- 
ence of operation, the traumatic nature of operation may be consid- 
ered established. We may also consider it proved that operative 
trauma begins in those places which are certain to participate funda- 
mentally, directly or indirectly, in every case of shock. I emphati- 
cally rule out all operative accidents which .lead to morphologically 
identifiable organic damage which in turn produces circulatory dis- 
turbances. I would also exclude postoperative disturbances of an 
endocrine nature. 

In reviewing the direct action of operation on the circulation and 
in its relation to the occurrence of shock, we must distinguish be- 
tween different regions of the body. Decisive are the relations of 
operation to certain large vascular areas and also to the vegetative 
nervous system, peripherally as well as at its sensitive centers. 

We have replaced empiricism with hard won knowledge and we 
now understand why, based on. modifications of our biologic concepts 
which have developed during the past decades, a wholly different 
technique had to be evolved for carrying out particular operations, 
for the surgery of extremities and body surfaces, of abdomen, thorax, 
brain and spine. 

Many clinics have specialized in the particular care of certain 
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provinces, depending largely npon the inflnence of n great teacher 
or of some old master. A strength and a -weakness lie therein: a 
strength in the fulness to -which special detailed operations are de- 
veloped, a -weakness in the danger of one-sided specialization which 
neglects other important spheres. The greatest and most difficult 
goal of a surgeon’s life is versatility. He attains this valuable end 
not only through perfection of technique but also through expansion 
of his biological knowledge. 

The physical condition of the patient has a profound relation 
to operative trauma and hence to operative shock. This I have some- 
times called the operative danger or shock predisposition. We have 
been especially concerned in my clinic to discover the balance between 
the burden of operation and the strength of the patient — ^that is, 
accurately to diagnose the risk of operation. 

We have found a labile state of the circulation to be the essence 
of operative danger. This is frequently latent and must be recog- 
nized indirectly. I have contrasted toxic central liability with such 
illnesses as primarily cause peripheral disturbance and only secon- 
darily become threatening. The immense importance of this type 
stands out when I say that we have found them to constitute 24 per 
cent, of all severe surgical illness. 

Von Bergmann calls this operative danger-state “inflammable 
hypersensitivity.” We have busied ourselves generally and specifi- 
cally with its particularly important forms — in appendicitis, chole- 
cystitis, -osteomyelitis, pleural empyema. 

If this sensitivity reaches a high level, operation may quickly 
induce a state of severest circulatory failure, however slight and 
carefully planned the operation may be. Here the failure of circu- 
lation and of other vegetative functions may be termed collapse, be- 
cause we are far removed from what should be considered the single 
legitimate cause of surgical shock, namely trauma. This holds espe- 
cially true if, on top of the pre-existing condition of allergic inflam- 
mahility (Eossle), the operation facilitates the absorption of decom- 
posed protein, or the release of toxin from the focus of inflammation. 

These cases form the transition to the group of vascular disorders 
which occur through endogenous or exogenous poisoning, that is, the 
collapse syndrome. The circulatory disturbances caused by hista- 
mine and peptone are included in this group. 
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The symptoms of postoperative shock have frequently been 
blamed upon histamine, but this view has been conclusively dis- 
proved by the numerous observations of my assistant, Herm. Schnei- 
der. The symptoms which Cannon and Beylis took to be due to the 
toxic effect of resorbed substances, Blallock and Smitt have shown 
to be circulatory disturbances caused by the loss of a large amount of 
blood in the crushed muscles. Scientific investigation must have the 
last and most important word about the fundamental nature of post- 
operative circiilatory disturbances and hence concerning the onset 
and course of operative shock. Such investigation should be made 
before and immediately after the operation, and in connection "with 
a great number of operations of all kinds. 

We investigate the peripheral circulation and the heart. Meth- 
ods are useless which reveal the momentary state of the circulation 
and not its functional capacity. The most commonly used method 
of investigating the peripheral circulation is to estimate the blood- 
pressure, but this is of little value, as Tigerstedt and many contempo- 
rary physiologists and internists have shown. dsTor do we get reliable 
information about the functional capacity of the circulation from a 
comparison of pulse rate and pulse pressure. Indeed, these observa- 
tions often lead to erroneous conclusions. Similarly, electrocardio- 
graphic investigation of the heart can give information solely about 
disturbances of rhythm and the condition of the heart muscle, but not 
about the functional capacity of the heart. • 

Only those investigations are reliable which quantitatively gauge 
the dynamics of the circulation. To this end, we determine by known 
means (Haldane, Van Slyke, Broemser) the amount of blood circu- 
lating peripherally and the work of the heart centrally, expressed in 
minute volumes. The results of these observations stand first in our 
estimate of the state of the circulation, and only in relation to these 
do the pulse rate and blood pressure acquire any significance. Such 
a procedure is altogether reliable in skilled hands, and is absolutely 
harmless even to the very ill. 

In evaluating the results, the state of unconsciousness, the sever 
ity of the operation and the type of illness are to be home in mind. 

The following generalizations may be made concerning the nu- 
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merous circulatory disorders vrliicli liave developed under our 
observation. 

1. If vre compare the effects of operation with a load of work 
put upon the body, the sound person with a nonhal circulation must 
react with an increased minute volume output if the blood volume 
remains constant or is a little increased. Observation shows that this 
response does really occur. 

2. Diminution of the volume of the circulating blood alone means 
a postoperative disturbance of the circulation towards the side of 
depression. Increase of minute volume is the expression of suc- 
cessful compensation. But even at that we stand at the threshold 
of shock. 

3. Shock can occur if the amount of circulating blood diminishes 
further so that the supply to the heart becomes so scanty that in 
spite of an increase of rate it cannot maintain the circulation in 
equilibrium, and the heart itself suffers from an inadequate supply 
of blood. 

A damaged heart cannot meet the increased demand put upon it 
when the circulating blood volume is diminished and a lowering of 
the minute-volume output occurs. This is a sure sign, in combina- 
tion with other clinical manifestations, of approaching shock. 

Although death from pure operative shock is rare to-day as com- 
pared with former times, still, postoperative disturbances of the 
circulation are of great significance for the surgeons of to-day, since 
the secondary changes in blood distribution and in the central nerv- 
ous system frequently terminate in fatal collapse. Indirect results 
of these alterations may he observed later as thrombosis, embolism, 
pneumonia and delayed collapse. These come from changes inaugu- 
rated by shock in the circulation itself and in specially sensitive 
organs. 

What has been said about predisposition to shock, shock-sensitive 
portions of the body and operative technique flows naturally from 
the biological laws which have been exposed. Therefore, it follows 
that the consideration of postoperative circulatory disturbances is 
something more than a purely scientific question and their signifi- 
cance more than what was contained in the original conception 
of shock. 

VoL. II, Ser. 44 — 5 



THE ANTERIOR LOBE OF THE PITUITARY GLAND 
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I. OTTSODUOTIOJiT 

Phtsioloqt, pharmacology and clinical medicine are equally oc- 
cupied ■with the problem of the function of the anterior lobe of the 
^yp^P^ysis. Since the fundamental work of Evans^ and hia school, 
as well as that of Ascheim and Zondek,^ this domain of the internal 
secretions has become an ever extending field for investigation. 
However, knowledge has not kept pace with the vast number of ex- 
periments, so that at present we are unable to draw, from the ob- 
served facts, conclusions which are entirely satisfactory and gen- 
erally applicable. 

The extensive investigations of the last few years npon the rela- 
tion that exists between the hypophysis and the thyroid gland (Aron,® 
Loeh,^ Verzhr,® Janssen and Loeser,® Loeser"^) have shown definitely 
that the symptoms which follow the injection of hypophyseal anterior 
lobe substance are very similar to those which are characteristic of 
hyperthyroidism. The elevation of the basal metabolism, the e.vopIi- 
thalmus, the reduction of the amount of iodine in the gland and the 
concomitant increase of the iodine in the blood and lastly the histo- 
logical picture of a greatly altered thyroid gland — irregularly formed 
acini, enlargement and proliferation of the acinar epithelium, lique- 
faction and disappearance of colloid — ^justify the assumption that 
these changes are produced by a thyroid gland stimulated to. over- 
activity by the injection of anterior lobe substance. It may he 
objected to this interpretation that up to now no one has succeeded 

* Prom the Pharmacological Institute and the Surgical Clinic of the Uni 
versity of Freiburg, i.B. 
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in '^dtuaily demonstrating tlie presence of still other -well known 
manifestations of thyroid secretion. 

' However, although v?e cannot directly demonstrate thyroid gland 
hormone in the blood, still certain evidence makes probable its 
presence there. In Basedow’s disease, ns well as in experimental 
hyperthyroidism following the injection of anterior lobe substance, 
the blood will produce some of the effects which are characteristic 
of thyroid gland activity. The increased iodine content of the blood 
is finther evidence favoring the assumption that thyroid substance 
is actually in the blood (Salomon,® Schittenhelm and Eisler,® 
Schittenhelm,^® 6rab,“ Schneider and Widmann,“ Loeb, Gloss and 
MacKay^®). 

"’ If we interpret the above cited observations to indicate an 
, increased thyroid activity, then we would expect to find, in addition 
to the manifestations described, still other evidence of functional 
alteration of the gland. 

i'Haturally, those organs which are particularly concerned with 
; removing the toxic elements of the thyroid hormone would be the 
■first to show these effects. Abelin^^ has demonstrated that the liver 
■ is chiefly concerned in this action. However, only a healthy liver 
can exercise the function. Evidence that the liver is affected by the 
thyroid hormoue is furnished by the well known glycogen, fat, creatin 
Md creatinin depletion of the organ (Albelin).^® The ability to 
store glycogen and fat is lost. The more seriously impaired this 
function of the liver may be the more intense are the manifestations 
;6f the hyperthyroid state. Erom the standpoint of treatment it is 
: important to maintain a normal liver function in order to 6i-miniH>i 
the effects of hyperthyroidism. 

Assuming that the injection of anterior lobe substance produces 
effects analogous to those of hyperthyroidism, it becomes necessary 
to furnish evidence to prove: 

!• That an injection of anterior lobe substance will decrease the 
glycogen content of the liver just as thyroxin and thyroid gland 
.substance. 

2. That the glycogen reduction is brought about by the action of 
; the thyroid gland. 

: Concerning this relation there are a number of contradictory 

. ohbrvations, EukuE® found no change in the total carbohydrate 
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content of the liver after injecting “Pituglandol”, “Hypophysin”, 
‘Tituitrin” or an anterior lobe preparation called “Sanabo», whereas 
Houssay and Biasotti^^ found in normal toads that the glycogen re- 
serve of liver and muscle was increased by the injection of anterior 
lobe substance but was diminished when the pancreas had previously 
been removed. 


II. METHOD 

Young guinea pigs were nsed as experimental animals. They 
were kept at an even room temperature, four to a cage including 
controls. They were fed turnips and hay. They were given enough 
food so that at each daily feeding some food from the day before 
was left over. Their weight and temperature was regularly recorded. 
Preparation of the anterior lobe was injected intraperitoneally. 
Before doing the glycogen determinations/® we allowed the animals 
to starve for eight hours, after which they were given O.'TS 6m. of 
levulose per 100 6m, of body weight in a 50 per cent, solution. 
The animals were then killed by a blow on the neck six hours after 
the administration of the carbohydrate. The liver was immediately 
removed, freed from the gall bladder and the bile ducts, quickly cut 
up and placed in a weighed tube filled with 8*12 Gm. of a hot 60 
per cent, solution of potassium hydroxide, a small piece being 
reserved for histological examination. After again weighing the 
tube and contents, it was frequently stirred while being heated for 
three hours in boiling water, then cooled, the contents diluted with 
water, transferred to a beaker, and the glycogen precipitated with 
96 per cent, alcohol. After standing for several hours the precipi- 
tate was filtered ofi from the supernatent liquid. , It was then 
washed and centrifuged several times with 60 per cent., 96 per cent, 
and 100 per cent, alcohol. The glycogen thus obtained was then 
hydrolyzed with hydrochloric acid and the amount of sugar deter- 
mined by the Bertrand method. Prom this determination the 
glycogen content of the liver is calculated. The blood sugar was 
estimated by the Hagedorn- Jensen method. 

III. GDYCOQEIT CONTENT OE THE GUINEA PIG DIVER 

The first important step was to determine the glycogen couteut 
of the liver in a large number of guinea pigs so as to have a standar 
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Table 1 


Control Animals 


Ani- 

Body 

Liver 

Liver 

Muscle 

Muscle 

1 Blood 

mal 

Weight 

Glycogen 

Glycogen 

Glycogen 

Glycogen 

Sugar 

No. 

in gr. 

in tog. 

in % 

in mg. 

in % 

1 ming.% 

1 , 

16S 

165 

91,6 

2,3 

18,2 

0,0 

[ 

74 

5S1 

225 

90,9 

2,1 


i 


5S6 

170 

72,1 

2,6 




5S7 

176 

31,9 

2,1 


i 


126 

190 

142,6 

2,7 



63 

140 

265 

136,1 

1.9 

17,8 

0,6 

102 

127 

305 

135,3 

1,0 


1 

88 

111 

190 

130,7 

2,5 




101 

200 

118,7 

3,1 


j 

97 

106 

185 

114,8 

3,6 




102 ' 

210 

127,9 i 

2,8 

1 

1 

120 

588 

165 

40,3 

1,3 1 




688 

190 

216,3 

4,1 

16,7 

0,49 ! 

70 

590 

215 

75,4 

2,9 




589 

155 

133,3 

3,9 



93 

593 

225 

121,4 

2,5 




592 

215 

153,4 

3,5 

i 


98 

595 

156 

90,8 

2,6 




696 

155 

67,2 

1,8 




609 

175 

76,8 

2,1 




610 

175 

86,5 

2,5 





Averages: 2,59 


0,62 


"ffitli wliicli to compare subsequent observations. Table I illustrates 
the results. The estimates obtained from twenty-one animals show 
m spite of constant conditions, wide individual variations. On tbe 
average the guinea pig liver contains 2.59 per cent, glycogen. The 
muscle glycogen was less variable, 0.52 per cent, being the average. 
The blood sugar determinations in the same animals varied from 
68 and 120 mg. per cent. To control the chemical results the liver 
was also examined histologically, as it was in all later experiments, 
and the glycogen stained red by the Best method. The illustration 
(Big. 1) shows such a microphotograph with the characteristic 
central arrangement of the glycogen particles in the liver lohules. 
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TV, THE EFFECT OF THE THYEOTEOFIO STOSTANCB OF TEE AHTEEIOE 
LOBE ON THE THYEOIB GLAND AND THE GLTCOGBN CONTENT OP 

THE LIVEE 

To investigate the relation between the anterior lobe of the 
hypophysis and carbohydrate metabolism it seemed particularly 
worth while to discover whether the glycogen content of the liver 
varies with moi'phological changes in the thyroid gland. But before 
we go to this question we wish to bring up another which has only 
recently been satisfactorily answered, namely, is the effect of the 
anterior lobe of the hypophysis a specific one and is there a connec- 
tion between the effect on the thyroid and on the sex organs? The 
experiments of Janssen and Looser,^® as well as those of Aron,^” 
have settled this question since they show that none of the many 
substances which they tested produce changes in. the thyroid gland 
analogous to those which follow the injection of anterior lobe sub- 
stance. Purtheimore, they demonstrated that the epithelial pro- 
liferation and the extensive disappearance of colloid from the thyroid 
still takes place when a potent hypophyseal preparation (acetone 
dried powder) is injected into young guinea pigs fourteen days after 
bilateral oopboreotomy. They properly conclude from this result 
that the effect of the anterior lobe on the thyroid gland is a direct 
one and does not at all depend upon the presence of the ovaries. 
However, the question still remains, is this active anterior lobe 
hormone the same that influences the development of the genital 
organs? The recent experiments of Loeser^^ and others®^ indicate 
that it is not and justify the assumption that there is a specific 
thyrotropic substance in the hypophysis. They succeeded in iso- 
lating from the hypophysis a substance which changed the thyroid 
gland into the hypertrophic condition described. This substance 
was obtained by treating dried anterior lobe with a solution of 
ammonium hydrate, freeing the solution of protein with txichlor 
acetic acid and treating the filtrate with acetone. On the other band, 
the residue left after thorough extraction retained the power to 
affect the sexual organs but had no effect whatsoever upon the thyroid 
gland. This , specific thyrotropic substance was used as a controj 
in our experiments, the preparation used in the investigations ^vmg 
been kindly placed at our disposal by the Schering-Kahlbaum Go. o 
Berlin (Thyreotropes Hormon des Hypophysenvorderlappens). 
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"We attempted to decide whether the glycogen content of the liver 
decreases at the same time as the thyroid gland changes in the fol- 
lowing way: Groups of four or more animals received daily an 
intraperitoneal injection of the hypophyseal preparation. A single 
dose consisted in all cases of 2.5 mg. The autopsy on each group of 
animals used in the experiment was done on the second, third, fourth, 
sixth, eighth and twelfth day. The total amount of the substance 
injected was in the first group 2.5 mg., in the second 5 mg., in the 
third 7.5 mg., in the fourth 12.5 mg., in the fifth 17.5 mg., and 
finally in the sixth injection on the twelfth day, 27.5 mg. The 
animals were killed regularly on the day following the last injection, 
after the preliminary preparation already described. The result of 
the first experiment is shown in Table 2. On the average the liver 


Table 2 

Experimental Group 1 


Ani- 

mal 

No. 

Wdgbt of 
Animal 
before 
Treatment 
in gr. 

Final 
Weight 
in gr. 

Daily 
Injection 
in me. 

Total 
Injection 
in mg. 

' Liver 
Glycogen 
in mg. 

Liver 

Glycogen 

i in% 

Muscle 
Glycogen 
in mg. 

Muscle 
Glycocon 
in % 

Blood 

Sugar 

ininB.% 

PI 

215 

215 

2,5 

2,5 


3,3 

31,6 

H 

88 

HQ 

220 

225 

2,5 

2,5 


2,7 

43,2 


70 

H^9 

220 

220 

2,5 

2,5 

215,1 

3,1 


■■ 

70 


225 

220 

2,5 

2,5 

106,1 

1,6 


■ 

70 


Averages: 2,67 1,1 


glycogen content was 2.67 per cent, which is somewhat higher than 
in the normal animal. Likewise the muscle glycogen was increased 
to 1.1 per cent. 

What is the condition of the thyroid gland in the animal treated 
With anterior lobe extract ? The changes within the gland are shown 
^ Tig. 3. In contrast to the normal thyroid of the guinea pig, 
■which is shown in Tig. 2, the epithelium is definitely higher. The 
form of individual acini is not conspicuously altered. However, 
the colloid in the central parts of the gland has partly disappeared, 
18 partly fiUed with small, bright vesicles which indicates beginning 



















TJiyroid gland of a guinea pig injected with 2.S mg. of thyrotropic substance 
of tlie anterior lobe of the hypophysis. Distinct proliferation of the epithelium, 
beginning liquefaction of the colloid in the peripherally located acini. E:etensive 
colloid disappearance in the center of the gland. 
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Experimental Group S 


Aifl- 

laal 

No. 

VTdghtof 

Animal 

before 

Treatment 

ingr. 

Final 
Weight 
; in gr. 

Daily 
Iivjcction 
in mg. 

Total 
Injeetion 
in mg. 

Liver 
Glycogen 
in mg. 

Liver 
Glycogen 
in % 

Muscle 
Glycogen 
in mg. 

I 

Blood 

Sugar 

ining.% 

580 

175 

i 

170 

1 

2,5 

7,5 

95,3 

2,6 

_ 

_ 1 

^ 

161 j 

250 

235 

2,5 

7.5 

103,2 

2,0 

15,2 

0.5 I 

83 

146 1 

225 

200 

2,5 

7.5 

58,4 

1.3 

11,5 

0,5 ; 

79 

172 

245 

225 

2.5 

7,5 

181,9 ; 

3,5 

__ 


127 

181 

160 

140 

2,5 

7,6 

6.5 

0.3 

i 

~ 

H 

104 


Averages: 1,5)4 0,5 
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Experimental Group 4 



Weight of 









Ani- 

Azumnl 

I^nal 

Daily 

Total 

liver 

liver 

Muscle 

Muscle 

Blood 

mal 

before 

Weight 

Injection 

Injection 

Glycogen 

Glycogen 

Glycogen 

Glycogen 

Sugar 

No, 

Treatment 

in gr. 

in xng. 

in mg. 

in mg. 

in % 

in mg. 

in % 

mmg.% 


ingr. 








496 

142 

145 

2,5 

12,5 1 

not deter- 
minable 

not deter- 
minable 


7,0 

0,4 

155 

491 

130 

125 

2,5 

12,5 1 

not deterv 
minable 

not deter- 
minable 


9.5 

0,5 

119 

497 

115 

115 

2,5 

12,5| 

not deter- 
minable 

not deter- 
minable 


8,3 

0,4 

132 

176 

200 

195 

2,5 

12,5 

65,4 

1,4 


— 

— 

124 

490 

110 

110 

2,5 

12.5 1 

not deter- 
minable 

not deter- 
minable 


5,5 

0,3 

142 

128 

200 

195 

2,5 

12,5 

5,8 

0,1 


— 

B 

113 

144 

200 

200 

2,5 

12,5 

1,8 

0,04 



B 

84 

171 

225 

220 

2,6 

12,5 

73,6 

1,5 

- — 

■ 

106 


Averages; 0,38 


0,4 
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Table 6 


Experimental Group S 


Ani- 

mal 

No. 

Weight of 
Animal 
before 
Treatment 
fngr. 

Final 
Weight 
in gr. 

Daily 
Injection 
in mg. 

Total 
InjeetioD 
in mg. 

Liver 
Glycogen 
in mg. 

Liver 
Glycogen 
in % 

Muscle 
Glycogen 
in mg. 

Muscle 
Glycogen 
in % 

Blood 

Sugar 

miiig.% 

m 

195 

165 

2,5 

17,5 

1,1 

M 

4,6 

0,4 

78 

177 

150 

■ 150 

2,5 

17,5 

3,3 


8,9 

0,4 


967 

175 

160 

2,5 

17,5 

26,9 






975 

185 

165 

2,5 

17,5 

12,6 

01 

— 





Averages: 0,39 0,4 


Table 7 


Experimental Group 6 


Ani- 

mal 

No. 

Weight of 
Animal 
before 
Treatment 
ingr. 

Final 
Weight 
in gr. 

Daily 
Injection 
in mg. 

Total 
Injectio; 
in mg. 

Liver 
Glycogen 
in mg. 

DVer 
Glycogen 
in % 

Muscle 
Glycogen 
in mg. 

Muscle 
Glycogen 
in % 


404 

213 

230 

2,5 

/ 

27,5 


|_ 




— 

406 

200 

170 

2,6 

27,5' 

not detcr- 
minahle 

l- 

— 

— 

— 

407 

140 


2,6 

27,6 1 


/ ~ 

— 

— • 

__ 

402 

190 


2,5 

27,5 

9,6 

mutm 

— 

— 

— 

191 

225 

195 

2,5 

27,5 

3,3 

0,07 

10,4 

0.4 

li7 

139 

220 

180 

2,5 

27,5 

10,8 

0,2 

8,5 

0,4 

108 


Averages: 0,085 0,4 


only the average glycogen content, one finds a glycogen decrease of 
about 70 per cent. In the three .day experiment the average amount 
of liver glycogen was found to be 1.94: per cent., the muscle glycogen 
0,5 per cent. The figures corresponding to the five, seven, and 
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eleven day experiments are 0.38 per cent., 0.39 per cent., and 0.085 
per cent, for liver glycogen, and 0.4 per cent., 0.4 per cent., and 0.4 
per cent, for muscle glycogen. 

Special attention is directed to tlie differences in tlie glycogen 
values in the individual animals of each experimental group. We 
have already pointed out the wide variations in the groups treated 
only once or twice. A comparison of Tables 4 and 5 with Tables 
6 and 7 will show at a glance that with an increase in the length of 
treatment there is a progressive tendency for these wide individual 
fluctuations to disappear and for the amount of glycogen to become 
more nearly uniform. 

The histological changes occurring in these experimental groups 
may be seen in Pigs. 5, 6, 8 and 9. The changes in the thyroid 
gland have reached the highest degree. The disappearance of colloid 
is complete. The microphotographs of the liver are excellent com- 
panion pieces to the analytical results, sinee they illustrate conclu- 
sively the gradual disappearance of glycogen, clearly demonstrated 
by the Best carmine stain. 

The results and the signiflcance of the experiments so far re- 
ported may be summarized as follows: The injection of the thyro- 
tropic substance of the anterior lobe produces changes in the thyroid 
gland of the guinea pig which are comparable to those found in 
exophthalmic goiter (Morbus Basedow). These changes in the thy- 
roid gland are the expression of increased activity which leads to a 
depletion of colloid. The glycogen content of the liver is at first 
unaffected. The first two injections cause no appreciable diminu- 
tion of glycogen. Only after five days of treatment does the glycogen 
content begin to fall and after seven and eleven injections it reaches 
a very low value (curve 1). If one injects animals, previously 
given levulose, with the usual amount (2.6 mg.), of anterior lobe 
preparation two hours before they are killed and then determine the 
glycogen content of the liver, a decrease of about 29 per cent, is 
regularly observed. This initial loss of glycogen which is accom- 
panied by an increase of acetone bodies in the blood, as demonstrated 
by Anselmino and Hoffman^® in the rat, is restored at the end of 
twenty-four hours. Indeed, the average value found at this time is 
a little above the normal. The original decrease of the liver glycogen 
can not be satisfactorily explained, except by assuming an increased 
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The thyroid platid of ri Rviincri pig after the injection of 27.5 mg. of anterior 
lobe of the hypopliysis. Papillary- formation and stratification of the cpithclmm. 
No colloid remains. 



'' . 


Liver after the injection of 27.5 mg. of anterior lobe of the hypophysis. The lack 
J* Slycogen in the liver corresponds with the analytical determinations (Animal No. 






Thyroid gland of n guinea pig two hours after one injection of 2.5 inff. of 
nutorior lobe substance. The appearance of vacuoles about the borders of the 
ncini indicates beginning liquefaction of the colloid. 


Fig. I2A Fig. 12B 



Eiectrocardiogram of a normal 
animal. 

Electrocardiogram of an animal 
treated for twenty days. The animal 
showed well marked cxophthalmus. 
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activity of tlie tliyroid gknd, -wliicli, as sliown in tLe liistologicnl 
picture of tlie thyroid gland, is associated with distinct evidence of 
the liquefaction of the colloid (Fig. 11). "Wo helicve that the 
over-functioning thyroid gland imposes a burden upon the liver 
which lasts until a balance is re-established between the two organs. 

The diminution of carbohydrates in the liver which follows the 
ingestion of thyroxin or thyroid extract is most pronounced on the 
first day after the feeding of these substances."^ Whether the results 
of our experiments may be compared with these findings we cannot 
at this time decide. 

We have not as yet mentioned the general condition of the ani- 
mals treated for longer periods. An increased appetite was shown 
by nearly aU of the experimental animals after the injection of 
hypophyseal anterior lobe substance. SjTnptoms of excitability were 
certainly not marked. The body weight showed, aside from occa- 
sional fluctuations, no important change. Fever and diarrhoea were 
not observed. At autopsy no gross abnormalities were noted except 
the enlargement of the thyroid and of the adrenals. The histological 
study of the other glands of internal secretion is not yet completed. 
Many of the animals showed a decided exophthalmus. Similar obser- 
vations were made by Schockaert*® on ducks. This symptom is not 
an unusual one in animals. The literature'® contains many instances 
of true Basedow’s disease in animals (race horse, dog, cow, and lion), 
in which exophthalmus was a constant symptom. The electrocardio- 
gram of a number of our experimental animals shows striking 
changes which we wish to put on record but hesitate to interpret 
(Plate 12a and b) . 

We may now return to the striking fluctuations of the glycogen 
content of the liver found in the first experiments (experimental 
group Hos. 3 and 4) . A comparison of the weights of various thyroid 
glands which were carefully removed and dried with the glycogen 
content of the liver give a surprising result, namely, a high glycogen 
content was found in the animals with low thyroid weight, whereas 
low liver glycogen accompanied an increase in the weight of the 
thyroid. This relation was practically always found — Table 8. The 
weight differences of the glands in animals of about the same weight 
seem to us to bear a direct relation to the amount of hormone 
produced and this appears to be particularly true when the thyroid 
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Table 8 


Animal 

No. 


Weight of 
Thyroid Gland 
in mg, 

(without water) 

Thyroid to Body 
Weight 
jn% 

Liver Glycogen 

Total Amount 
Injected 
in ms. 

130 

216 

24 

9 

3,3 

2,5 

141 

225 

16 

14 

3,7 

2,5 

138 

220 

22 

10 

3,1 ■ i 

2,5 

166 

220 

1 31 

7 

1,6 

2,5 

161 

235 

24 

9,8 

1 2,0 

1 7,6 

146 

200 

26 

7,7 

i 1,3 

7,5 

172 

225 

19 

11,8 

3,6 . 

7,5 

181 

140 

21 

6,6 

0,3 

7,5 

176 

195 

35 

6,5 

1,4 

12,6 

128 

195 

26 

7,6 

0,1 

12,5 

144 

200 

38 

5,2 

0,04 

12,6 

171 

220 

18 

12,2 

1,8 

12,6 


is stimulated by the thyrotropic substance of the anterior lobe. The 
larger gland gives off more secretion in tbe same time than the 
smaller. This is •well shown in the curves illustrating the early 
period of this effect. We find the greatest fluctuation in values 
when glycogen first begins to disappear, they become less marked 
•with the duration- of treatment, and finally on the eleventh day, they 
practically disappear. 

v. THE DURATION ON THE EEPECT ON THE THYROID GLAND AND THE 
OHANGES IN THE LIVEE AETEE THE INJECTION OE THE THYEOTEOPIO 
SUBSTANCE OE THE ANTEEIOE LOBE OE THE HYPOPHYSIS 

Tu Curve 1, one may easily see that the glycogen depletion of the 
liver has reached its highest point on the twelfth day. At the end 
of the eleventh day of treatment there was an average of 0,08 per 
cent. However, it still remains unknown how these changes progress 
after they are once well established and, what is perhaps more im- 
portant, what happens to the organs after the treatment is stopped. 
Experiments undertaken to elucidate these questions were carried 
out as follows : Two animals received daily for thirteen consecutive 
days 2.5 mg. of the pituitary preparation. The average glycogen 
content of the liver on the fourteenth day was only 0.05 per cent. 
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The muscle glycogen "was not diminished (0.4 per cent.). Hov?cver, 
these findings quickly change when the injections are stopped. The 
result of one such experiment is shown in Table 9. The liver 

Table 9 


Experimental Group 7 


Aal- 

ras! 

No. 

Weiglit of 
^ Animal 
before 
Treatment 
ingr. 

Rnil 
Weight 
j in er. 

Diily 
loicction 
in rag. 

Totftl 
Injection 
in ms. 

liver 
Giycogen 
in mg. 

1 

1 

i Liver 
Glycogen 
in % 

Muscle 
Glycogen 
in rag. 

i 

Muscle 

Glycogen 

Sn% 

1 

[ 

Blood 
Sugnr 
in mg.% 

878 

1 

192 

m 

1 

2,5 

1 

32,6 i 

j 

33,7 

0,6 

1 

1 

1 

***" i 


061 i 

215 


2,5 

32,6 

18,4 

0,4 

12,6 

0,6 ' 

70 

9SI 

175 


2,5 

32,5 

5,4 

0,1 


1 

60 


Averages; 0,36 0,0 


glycogen content of these animals, which had received injections on 
thirteen consecutive days, but were killed four days after the injec- 
tion, is decidedly higher. The average liver glycogen was 0.36 per 
cent., the muscle glycogen remained unchanged, 0.6 per cent. This 
result is still more striking if seven days are allowed to pass after 
the last injection before the animal is killed. The result of this 


Table 10 

Experimental Group 8 


Aai- 

m&l 

No. 

Weight of 
Ammol 
before 
Treatment 
io gr. 

Final 

Weight 

iasr. 

Daily 

Injection 

iamg. 

Total 

Injection 

tame. 

Liver 
Glycogen 
in jng. 

Liver 

Glycogen 

in% 


165 

170 

2,6 

32,5 

64,0 

1,8 


180 

185 

2,6 

32,5 

93,8 

1,9 

ill 

176 

180 

2,6 

32,6 

121,6. 

2,5 

125 

210 

205 

2,6 

32,6 

97,3 

2,1 


Average; 2,07 
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experiment shown in Table 10 demonstrates a decided increase of 
liver glycogen. The explanation of this strange occurrence is gitea 
in the histological picture of the thyroid gland (Tigs, 13 and 14), 
The retrogression of the hyperplastic change is obvious. The most 
noteworthy feature is the gradual reappearance of colloid in the 
acini previously depleted and the simultaneous increase of glycogen 
in the liver. The epithelium is distinctly lower. This is indubitable 
evidence of an increasing secretion of the thyroid gland and its 
direct dependence upon the duration of the injections of the thyxo' 
tropic substance of the anterior lobe. At the moment when this 
substance is withheld, the secretion of the gland begins to slacken. 


Cotvc 2 



The effect of the repeated injection of thyrotropic substance of the anterior lobe of the 
hypophysis on the glycogen content of the muscle. 

Muscle glycogen content per animal in percent. . • , i 

The lino connects tho average value of the liver glycogen of the different erpcrimcniai 
groups. 


Then the tax put upon the liver by the increased thyroid secretion 
is removed and the glycogen content of the liver rises; As the liver 
glycogen returns the basal metabolic rate, which rises under the in- 
fluence of anterior lobe substance, begins to fall. The increase in 
metabolic rate continues, according to tbe experiments of "Verzar 
and WahP^, only so long as tbe supply of tbe hypophyseal substance 
is administered, and returns to normal from four to six days after 
the injections are stopped. 


VT. THE EHEECT OE THE THYEOTEOPIC SUBSTANCE OP THE ANTEWOB 
LOBE OF THE PITUITAEY ON THTEOIDECTOMIZEI) ANIMALS 

• The great activity of the thyrotropic substance of the anterior 
lobe and the identity of its efiects with those of whole thyroid g an 
have led ns to look upon the other observed changes as released by 
the thyroid. This conception however requires further expenmenta 
proof. The proof will be furnished if we can demonstrate that t e 
glycogen depletion of the liver, which we have observed, ^ 
occur when the thyroid gland has been removed. This fact we 
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actually demonstrated. We removed the thyroid gland from four 
animals under urethane anesthesia and determined ten days there- 
after the liver and muscle glycogen. Four other guinea pigs, pre- 
pared in the same vray, received daily 2.5 mg. of the hypophyseal 
preparation. The total dose was 27.6 mg. On the day after the 
last injection (12th day), at a time therefore, when the glycogen 
depletion of the liver of animals not operated upon is at its height, 
the experimental animals were killed. A comparison of the glycogen 
content of the liver after the extirpation of the thyroid is shown in 
Tables 11 and 12 (Curve 3). It is noteworthy that in two animals 
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1*’.° shows the glycogen content of the liver in thjTodcctomircd nnimnls! (n) before 

the miection, (b) after 11 days of injection of thyrotropic substnnco of the anterior lobe of 
the hypophysis amounting to 27.5 mg. 

Liver glycogen content per animal in percent. 


Table 11 


Experimental Group 9 


Weight of 

Animal 

No. 

Treatment 

ingr. 


Final 

Weight 

ingr. 


Liver 
Glycogen 
in mg. 


Liver 
Glycogen 
in % 


Muscle 
Glycogen 
in mg. 


Musclo 
Glycogen 
in % 


Blood 
Sugar 
in mg.% 


607 

608 
610 
162 


365 

320 

290 

330 


405 

300 

310 

295 


253.1 
175,7 

464.2 
292,0 


2,6 

3.3 

4.4 

2.5 


35.2 

12.2 


0,7 

0,3 


67 

127 


Averages: 3,2 


0.5 

















Fig. 15 
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greatly altered masses of thyroid tissue varying in size (Fig. 17). 
Therefore, the loss of liver glycogen even after thyroidectomy, is 
clearly explained. This proves conclusively that the glycogen deple- 
tion of the liver, -which foUovrs injection of the anterior lohe, is a 
secondary effect due to the hyperfunction of the thyroid gland. 
These facts agree -with the observations of Verzar and Wahl,“® that 
the elevation of metaholism -which occurs in guinea pigs after the 
injection of the hypophyseal anterior lohe hormone is loss decided 
-when the thyroid has heen removed. In a few cases an actual depres- 
sion of metabolism could he demonstrated. These investigators 
believe that metabolic depressive effect of the hormone is obscured 
by the activity of the thyroid in non-thyroidectomized animals. 

-ra. THE THEEMOLABILITT OF THE THVEOTEOEIC S-CTBSTANOE OF 
THE ANTEEIOE LOBE 

It seems desirable to discuss briefly a question -which still is 
hotly disputed, namely, is the activity of the thyrotropic substance 
maintained after it has been subjected to higher temperatures? 
This question is answered in the affirmative by Crew and Wiesner,^® 
and many others. Thermostability is supposed to distinguish the 
thyrotropic hormone of the anterior lobe from- the hormone which 
acts upon the sexual organs. Contrary to this, Janssen and Loeser®® 
failed to note any histological changes in the thyroid gland after 
injecting powdered anterior lobe which had been boiled for an hour. 
The iodine content®^ of the thyroid gland -was not diminished. These 
results make it seem -unlikely that the thyrotropic substance of the 
anterior lobe is thermostahile, as do also those of Loeser,®® who 
showed that the activity of the thyrotropic substance of the anterior 
lohe is greatly reduced, depending upon the duration and the degree 
of heating. The following experiment seems at first to contradict 
these conclusions. We injected each of four guinea pigs with 5 mg. 
of thyrotropic substance every day for seven days, the substance 
having been previously heated in physiological salt solution at 100 
degrees for one hour in a reflux condenser. The total dose for each 
animal was 35 mg. The animals were killed twenty-four hours after 
the last injection and the glycogen content of the liver determined 
in the usual way. The results of the experiment were a surprise, 
since we expected to find no change in the glycogen values, whereas 
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a fairly distinct glycogen loss was determined. The liver glycogen 
decrease was considerable with an average value of about 36 per 
cent. According to our previously explained view, a loss of liver 
glycogen after the injection of anterior lobe occurs only when tlie 
thyroid gland is primarily altered. These alterations we could 
easily demonstrate. Fig. 18 shows the histology of the thyroid 
gland of an animal which had been injected with this heated sub- 
stance for seven days. Comparing this with the gland of a normal 
animal (Plate 2) we see at once the characteristic changes caused by 
anterior lobe substance (decrease of the stained colloid, epithelial 
proliferation). That no definite results were obtained in the above 
cited experiments cannot be squared with our observations. How- | 
ever, it should be noted that our experiments were carried on for a : 
longer time and that larger amounts of thyrotropic substance were j 
used. It is probable that heat destroys most of the activity of the ^ 
substance. The portion which is uninjured does not suffice to bring 
about in brief experiments (3 days) a definite change in the thyroid 
gland. This explains the negative findings. The picture, however, 
immediately changes if the injections are continued over a longer 
time. When in this way large amounts are administered sufficient 
concentration of the substance is finally reached to bring about 
characteristic changes in the thyroid gland. The accepted thermo- 
lability of the thyrotropic substance of the anterior lobe seems veri- 
fied by our experiments. 

Tin. COKCLUSIONS 

The intraperitoneal injection of the thyrotropic substance. of the 
anterior lobe of the pituitary gland causes changes in the thyroid 
gland of the guinea pig morphologically and functionally like those 
of exophthalmic goiter in man. These changes can be seen two hours 
after the injection. 

The injection of the anterior lobe of the hypophysis results m 
stimulating the secretion of the thyroid gland. With the deveop- 
ment of changes in the thyroid gland the glycogen content p 
liver diminishes transitorily. This initial disappearance^ o i 
glycogen is replaced within twenty-four hours after the injec 
In spite of advance of the changes in the thyroid gland, the gy c 
content of the liver for a time remains constant. Hype unc 


Fra. 18 
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tbe tliyroid and, the glycogen content of the liver, therefore, do not 
run parallel. A contimious decrease in the liver glycogen occurs 
only after a certain latent period of about four days. The glycogen 
depletion once begun reaches the highest point sometimes after seven, 
always after eleven days of injections. At this time the liver is 
glycogen free. 

The glycogen depletion of the liver is a direct result of tho 
hyperfunction of the thyroid gland caused by the anterior lobe of 
the hypophysis. The changes in the thyroid gland and the glycogen 
depletion of the liver are reversible. After discontinuing the injec- 
tions the glycogen content of the liver rises and withm seven days 
nearly reaches its original amount. At the same time the signs of 
thyroid hyperfunction disappear. 

The muscle glycogen shows only unimportant fluctuations dur- 
ing the period of treatment. 

The efiect of the thyrotropic substance of the anterior lobe of 
the pituitary in diminishing the liver glycogen occurs only when the 
thyroid gland is present. The effect does not take place in thyroidec- 
tomized animals. 

Zondek and Ascbeim^^ regard the anterior lobe of the hypophysis 
as the activator of the sexual functions. However, the hypophysis 
not only regulates the activity of the gonads but also controls other 
organs of internal secretion, as we have demonstrated for the thyroid. 
Unfortunately, we have not yet developed methods which will allow 
us to demonstrate the dominant role of the anterior lobe in the 
activity of the whole endocrine chain of glands. So far, this role 
has been established only for the sex glands and the thyroid. 
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CONCERNING THE BROADENING OF THE INDICA- 
TIONS FOR OPERATION IN EXOPHTHALMIC. 

GOITRE THROUGH THE RECOGNITION AT 
THE BEDSIDE OF A SECONDARY 
THYROGENIC INJURY TO THE 
LIVER* 

By DR. ERICH SCHNEIDER, M.D. 

Privatdozent, University of Freiburg, Germany 

Shoetlt after tlie surgical treatment of exoplitbalmic goitre "was 
inaugurated by Ludwig Helm and Tlleaux, the former made the fol- 
lowing statement: ‘Without a diseased thyroid gland no exophthal- 
mic goitre.” Early operation for Basedow’s disease received at first 
little acclaim because it was the general impression that the operation 
was very dangerous. This impression was false. Early surgical 
statistics are fiUed with the records of patients who accepted opera- 
tion only as the last resource and who were therefore in the worst 
possible condition. Now it is well known that the preoperative use 
of iodine has greatly reduced the danger of operation, and early 
operation may now be urged more confidently than ever before. 
However, in spite of the generally accepted advantage of the present 
day preoperative treatment — ^which depends upon the fundamental 
demonstration at Kocher’s clinic of the action of iodine and the elab- 
oration of this principle by Plummer — early operation is still too 
seldom advised. This has been in some measure due to the prevalent 
clinical view which pays too much attention to the thyroid gland 
itself and neglects secondary thyrogenic injuries, particularly those 
to the liver. These as yet have not received the consideration they 
deserve no doubt because heretofore the diagnosis of the condition at 
the bedside has been impossible. 

We will assume that the effects of administering substances which 
act upon the thyroid gland are well known. However, the conclusion 
that these results represent a genuine thyroid effect may be objected 

* From the Surgical Clinic, University of Freiburg, Germany, Dr. E, Behn, 
Director. 
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to on the ground' that one important bit of evidence is laching, 
namely, the definite histolo^cal proof that the thyroid gland under- 
goes the changes which are characteristic of exophthalmic goitre. 
This proof is all the more important since it is generally known that 
thyroxin represents at most only a part of the thyroid hormone and 
that it does not circulate in the blood stream in the free state as 
Schneider and Widmann^ have demonstrated hy combustion analysis 
of the blood. 

The isolation of the thyrotropic hormone of the anterior lobe of 
the pituitary has furnished us with the means of producing changes 
in the thyroid gland which had not previously been observed. The 
action of this thyrotropic hormone depends upon the integrity of 
the thyroid gland. Changes in the thyroid gland produced by the 
administration of this substance cause glycogen depletion of the liver 
through an increased secretion of the thyroid gland hormone. (Eitel 
and Loeser. ) When an active thyrotropic substance is administered 
in proper doses there is at first a latent period, hut at the end of 
this period glycogen rapidly disappears from the liver and at the 
end of ten days is completely gone. (Eitel and Loeser.) • Eurther 
observation has shown that when the thyrotropic hormone is ad- 
ministered over too long a period the thyroid gland finally becomes 
refractory, as may he recognized by careful histological examination 
of the gland. Some of our experiments showed that most of the 
animals could take a daily dose of 100 guinea pig units thyrotropic 
hormone without any bad eflfects. When these doses are given the 
follicles of the thyroid gland are completely free from colloid on the 
tenth day, but when the injections are continued at the same dose 
colloid begins to re-accumulate on the fifteenth day and the epi- 
thelium again becomes fiatter. If the injections are continued for a 
period of three months none of the previous changes can any longer 
be recognized in the thyroid gland. 

The brief cellular stimulation of the thyroid under the influence 
of the anterior lobe of the hypophysis with its thyrotropic compo- 
nent furnished the possibility of investigating experimentally t e 
damage done the liver by thyroid overactivity. The object was to 
devise a method which would yield at the bedside a quanWativ 
estimation of the injury sustained by the liver. Under the in ue 
of thyrotropic hormone the liver is totally depleted of gycogen 
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tte end pf ten days. Ho^wever, such, a complete loss of glycogen does 
not indicate serious liver injury, provided glyconeogenesis is pre- 
served. Therefore, our -drat object was to discover whether thy- 
rogenous liver damage was more or less identical with toxic liver 
damage. 

The severe alterations which follow intestinal ohstruction arc 
characterized chiefly hy intense fatty degeneration of the liver and a 
decided hypochloremia of the hlood. The hypoohloremia may he 
regularly demonstrated even when sodium and chlorine are deter- 
mined separately. It is important to call attention to this, since at 
times sodium values are not decreased and they never parallel the 
values for chlorine. In addition to the increase of alkali reserve 
which regularly occurs in intestinal obstruction Eggs" has recently 
demonstrated in our laboratory that the potassium in the serum in- 
creases by about 50 per cent. Erom the numerous investigations of 
Beckmann,® Seulberger,^ Hahler® and others we may conclude that 
when parenchymatous degeneration of the liver is present sodium 
and chlorine carried in the portal vein pass through the liver, 
whereas they are stored hy the normal liver. It has not yet been 
determined whether or not the total sodium and chlorine content of 
the liver is decreased when such changes are present. However, we 
may assume that the greater the degree of liver damage the lower 
will be the content of chlorine which is normally retained hy the liver 
and hardly at all excreted in the bile. At any rate, it is definitely 
established that chlorine has nothing to do with the binding of toxin. 

By following separately the fate of the different ions it has been 
proved that under the influence of the thyrotropic hormone a defi- 
nite and decided reduction occurs in the sodium content of the serum 
and of the liver. The reduction of sodium runs parallel with the loss 
of glycogen. Table 1, which shows the averages of a large series of 
experiments, illustrates this. The sodium was determined hy the 
method of Kramer and Eisdall,® Kramer and Gittlemaim'^ modified 
hy Balent. 

A marked fall of sodium having been established further investi- 
gations were pursued in two directions. Eirst, the question of trans- 
mineralization had to he investigated, especially of potassium on ac- 
count of its effect upon sympathetic tonus ; second, the fatty degen- 
eration of the liver had to be studied further. We began with a 
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Table 1 


Average Values for Normal Guinea Pigs Trealed with Thyrolropk Hormone 


Weight 
in gr. 

Daily 
Amount 
Injected 
in mg. 

Total 
Amount 
Injected 
in mg. 

Content of the Blood 
Scrum of 

Weight of 
the Liver 
ingr. 

Contents of the Liver ia 

Sodium 

ing.% 

Chlorine 

nie.% 

Sodium 

ing.% 

Chlorine 

jng.% 

Glyco- 

gen 

ing.% 

2(3 

Con 

trols 

272,4 

466,1 

6,08 

48,47 

169,1 

2,20 

183,1 

6 

26 

235 

330 10 

5,76 

13,09 

155,45 

0 

166,25 

5 

50 

125,69 

337,6 

6,4 

19,1 

153,01 

0 

169,3 

5 

75 

110 

372,46 

5,S6 

32,27 

111,8 

0 

146,0 

6 

100 

123,6 

382,7 

4,46 

9,1 

188,27 

0 


consideration of the potassium values, bearing in mind that the 
action of the vagus is accompanied by a relative increase of potas- 
sium. In our experiments increased vagus tone is considered to nm 
parallel •with increase of potassium. It may no longer be doubted 
that the hormones which modify metabolism are carried through the 
blood stream to the cells upon which they directly exercise their spe- 
cific effects. These effects occur without the mediation of the vege- 
tative nervous system. Eitel, Krebs and Looser® have shown that the 
thyrotropic effect occurs with bits of thyroid tissue in vitro, condi- 
tions which eliminate entirely all possibility of the vegetative system 
playing a -part. Our experiments demonstrate that no fail of potas- 
sium values occurs under the influence of the thyrotropic hormone. 
In guinea pigs the normal potassium value for blood serum is about 
21 mg. per cent, and the liver contains an average of 241.8 mg. per 
cent, of potassium. When thyrotropic hormone is given in the 
usual dose of 100 guinea pig units the potassium in the blood remains 
unchanged. Even after ten successive days of treatment, when the 
effects of the hormone are at their height, the serum potassium was 
found to be 20.6 mg. per cent, and the liver potassium content 247,6 
mg. per cent. This demonstrates that no change occurs in the po- 
tassium content of blood or liver. 

Eatty degeneration of the liver occurs regularly in starvation and 
in poisoning with many substances, but Abelin, Goldner and 
bori'® could discover no fatty change in the liver rendered completely 
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glycogen-free /by the administration of thyroid gland even though 
the muscles showed a marked loss of fat. Indeed, Ahelin and 
Kirsteiner^^ have shown that after the administration of thyroid the 
liver not only losesYts glycogen hut that it also becomes poor in fat. 
In a word, fat metaholism is influenced by thyroid gland substance 
in the same way as are carbohydrate and protein metabolism. Our 
own observations have demonstrated that under the influence of thy- 
rotropic hormone, even at the height of its action, there is no in- 
crease of fat in the liver, that is, fatty degeneration does not occur. 
"We have also shown that there is no diminution in the amount of fat 
in the liver or in the muscles when thyroid hyperactivity is stimu- 
lated. The fatty acid values of the liver, calculated in per cent, of 
fresh tissue, averaged 0.96 per cent.; after ten days of injections 
0.9 per cent. The fatty acid content of muscle was 0.63 per cent.; 
at the end of the period of treatment 0.19 per cent. The differences 
lie almost within the range of error of the methods of estimation. 

To summarize these observations we may say that thyrogenous 
liver damage is characterized by a loss of glycogen which is the mark 
of increased decomposition of carbohydrate. In contrast to toxic 
damage fatty degeneration, does not occur since the law of isody- 
namic substitution does not here apply. The toxic damage which 
occurs in ileus is characterized by hypochloremia and hyperalka- 
linemia while the sodium level is unchanged. The thyrogenic liver 
damage is characterized by a drop of the sodium level while chlorine 
and potassium remain unchanged. 

Henschen and de Quervain have raised the question whether we 
are justified in speaking of the glycogen loss of the liver in Basedow’s 
disease as liver damage, particularly since this condition cannot be 
ascertained clinically. Now that we have established the fact that 
the loss of glycogen is accompanied by a faU of the sodium level in 
the serum the changes in the liver can be followed by the simple pro- 
cedure of drawing a little blood from the patient at the bedside. 

At the recent meeting of the International Goitre Congress at 
Berne Eppinger suggested that it might be possible to estimate accu- 
rately the severity of Basedow’s disease by determining the iodine 
content of the blood since it has been shomi that the amount of iodine 
m the blood is always increased in Basedow’s disease. This sug- 
gestion cannot be put into practice because the methods now used to 
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determine blood iodine are unreliable. There is still a mde differ- 
ence of opinion about the amount of iodine in normal blood, Bj 
using an improved method we find, in contrast to most authors, that 
the normal iodine level of the blood is higher than is usuallj stated, 
We find an average amount of 32 mg. per cent. 

If we follow the level of iodine in the blood we find that follow- 
ing the administration of the thyrotropic hormone, after a latent 
period of from three to four days, an increase of iodine occurs, hut 
that when the hormone is continued the iodine begins to fall and 
after a certain period reaches a lower level than was originallj 
present. This fall may perhaps be explained by assuming that under 
continued stimulation the thyroid may become exhausted and have 
no more iodine to deliver to the blood. 

Prom these experimental results we may be able to draw helpful 
suggestions about treatment at the bedside. It has been generallj 
thought that the serious symptoms which sometimes follow operation 
upon exophthalmic goitre, and occasionally prove fatal, are due to 
manipulation of the gland causing a sudden discharge of large 
amounts of secretion. Some observers reported finding drops, of col- 
loid in the veins and advanced this observation to substantiate the 
view. In conformity with this view special care was exercised in 
developing an operative technic that avoided the least trauma to the 
gland and it would be regrettable were this operative care ever aban- 
doned for it has far reaching consequences in relation to operative 
shock. (E. Eehnj^^ E. Schneider.^®) 

We will not here consider the operative technic. Enderlin^® has 
recently discussed the operative procedure generally used in Ger- 
many, However, in spite of the most carefnl technic postoperative 
death cannot he completely eliminated. The attempt to demonstrate 
definitely that following operation the organism is flooded with thy- 
roid secretion has not succeeded. Indeed, Bier and Homan, on the 
basis of blood iodine estimations, come to tbe conclusion that there 
ia more of a hypo- than a hyperthyroxemic shock. Hahn has re- 
cently demonstrated that in Basedow’s disease the postoperative 
elevation of basal metabolism is about 18 per cent., an increase m 
no way characteristic of Basedow’s disease since the same e eva to 
is observed after the removal of ordinary goitres and even a r 
operations on organs other than the thyroid. In many ms ance 
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tiie elevatioE may be explamed by postoperative fever. These facts 
seem to inake it clear that death following operation upon the thyroid 
gland in Basedow's disease is not essentially due to a sudden out- 
pouring of thyroid secretion. It is much more likely that the cause 
resides in the secondary changes produced by hyperthyroidism. The 
thyrogenic heart and liver alterations are no doubt the most im- 
portant. We must admit that it is impossible to determine the liver 
damage definitely and specifically by the use of glucose toler- 
ance tests. 

The benefits of a thorough preoperative treatment with iodine are 
well known. The difficulty encountered in some cases may best be 
illustrated by asking: “What are we to do with patients who fail to 
react satisfactorily to iodine, whose basal metabolic rate does not 
fall?” Up to the present time it has been advised to discontinue 
iodine and after a few weeks of conservative treatment to make an- 
other effort to get the desired results. We take exception to this 
practice and ask if there are really eases of exophthalmic goitre which 
are refractory to iodine. 

The basal metabolism has been the clinical criterion by which 
we have gauged the effects of iodine. These results have not been 
controlled by histological examination of the thyroid gland. The 
patients who fail to show a fall of the basal metabolic rate are seldom 
operated upon and therefore we do not have an opportunity to ex- 
amine the thyroid gland. In testing out a large number of sub- 
stances which have an effect antagonistic to that of thyroid we found 
without exception that no matter what their chemical composition 
may he, provided they contain iodine, they produce an increase of 
colloid in the thyroid gland. 

It seems probable that so-called refractory cases respond to iodine 
with an increase of colloid hut that*the secondary changes are so far 
advanced a fall of the basal metabolic rate does not occur. These 
facts and this inter^'^tation are illustrated in Table 2. 

The histological examination of the thyroid glands removed at 
operation, for which we are indebted to Professor Aschoff, shows in 
nearly all the condition spoken of as “basedowification” which may 
he accompanied by all the symptoms, including exophthalmos, of true 
Basedow's disease. However, Aschoff has emphasized that with 

hasedowified” goitres one never observes the proliferation of lym- 
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Table 2 


No 

tbtiie 

Aqe 

■Race 


Basal MehUicfel 
Aherluqol Solulior 

Basal IMiolkfeS 
After OpctBliot 

Hisloloaical -Diaonnur 


s 



IH 

11^91 

mm 

Slruma nodosa coiloides 
resembUnq Basedow. 


II 

58 

HI 

+50 

+10 


Struma^ coiloides 
tn tcrofollLciilaris. 



30- 

IHl 

H 

— 

■+5 

Small follicular colloid slruma. 


R 

40 

■i 

HI 

mm 

+15 

Struma nodosa, paretichumabsls 

Uj 

R 

m 

IHI 

H 

mm 

-1 

Struma diffusa, basedowifkata 



43 

M. 

*72.8 


mm 

Basedowsiruma, 
epithelial elevation. 

n 

11 

m 

BHi 

+62 

+66 

mm 

S-trmna nodosa, rich in 
colloid proliferation. 

R 

R 


IH 

m 


+25 

Basedowsiruma, 
tiqhflM paclted colloid. 

H 

HI 

37 

■■ 

+90 

mm 

n 

Struma nodosa Mrenchqm, deficit 
»lloid contentfLodineloj^-clinid) 

Ll 

j 





■■1 



plioid tissue and the eharacteristie enlargement of the thymus •which 
occurs with genuine exophthalmic goitre. 

Patients 7, 8 and 9 of Table 2 are three typical instances of re- 
fractoriness to iodine, that is, the basal metabolism fell little or not 
at all after the administration of iodine. These cases present a 
difficult problem from the stand-point of treatment and for them 
especially we need a broader indication for operation. Clinical ex- 
perience and theory founded upon experimental facts emphasize this 
need. Clinical experience teaches us that operation is often well 
borne even though the basal rate may be high, provided that the 
operation is promptly undertaken. If operation is long deferred and 
conservative treatment persisted in the patient’s general condition 
grows worse if the basal rate does not fall. 

We may point out further that when the anterior lobe of the 
hypophysis is given to patients the basal metabolic rate may rise to 
-h 50 or -}- 60 and yet no other clinical mani'histations occur. Oc- 
casionally a slight bruit may be heard over the thyroid gland, but 
in contrast to patients who have been ill for some time with exoph- 
thalmic goitre there are no symptoms which might lead one to suspect 
that the, basal metabolic rate was gi’eatly increased. F rom this we 
may conclude that the height of the basal metabolic rate and the 
pulse are not alone safe guides to the condition of the patient. T e 
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FOREWORD 

^ The object of these studies is to afford practice in the formula- 
tion of a diagnosis on the basis of the history and physical find- 
ings, together with such technical procedures, X-ray studies, and 
opinions of specialists as may seem to be indicated. Actual case 
records are used, unchanged except for the deletion of identifyiug 
names and such editing as may seem advisable for the sake of 
brevity and clearness. 

DIRECTIONS 

Proceed on the basis that each case is a patient under your 
own care. The general history and physical findings as printed 
in this supplement represent what you would learn from the first 
visit of the patient in your office. After studying these mahe up 
your mind as to the most likely worlring diagnosis and put this 
in writing in the space provided for ''Notes’^ this being solely 
for your own reconsideration in light of later information. Select 
the enclosed post card correspondingly numbered with the case 
problem you are studying and check off on the card the special 
procedures which you feel are definitely indicated; do not ask for 
everything blindly, but for only such studies as you would order 
if this were your own private patient. Mail the card promptly 
to the Pittsburgh Diagnostic Clinic, making certain to show your 
name and address. 

You will receive from the Clinic two packets for each case. In 
one, will be the information you requested, provided it is avail- 
able. Study this material and make up your mind as to the final 
diagnosis, putting your opinion in writing on the page provided 
for ‘''Notes^\ Then open the second packet which contains the 
fipfll report made by the Chnic Staff, and follow-up information 
as to the patienPs subsequent clinical course which serves as a 
check on the accuracy of the diagnosis. 

It is particularly urged that you commit yourself in writing at 
every stage of the study because a comparison of the provisional 
with the final diagnosis will frequently prove most instructive. 



Clinical Case Study No. 3 


GENERAL HISTORY 

White Male Married Age 36 years 

CHIEF COMPLAINT 
Lack of energy. 

Itchy eruption on the legs below the knees. 

PRESENT ILLNESS 

For tlie past year and one-half the patient has noticed gradu- 
ally increasing lack of energy; he feels tired and “lacking in 
muscle tone,” so that it is an effort for him to physically exert 
himself. There is poor appetite in the morning, which improves 
throughout the day so that toward evening he usually enjoys a 
very large meal. At occasional intervals, however, there will 
develop a sudden sensation of nausea immediately after eating 
so that he may vomit the entire meal; no constant grastro- 
intestinal disturbances and no diarrhea or severe constipation; 
no urinary symptoms. 

In addition to his tiredness and lack of energy, his physician 
has found a low blood pressure, averaging 90, for the past year. 
Both he and his friends have noticed a change in his appearance, 
this being due mostly to a slight puffiness of the face and a tend- 
ency to yellowish complexion, although there has been no true 
jaundice. His hands, also, feel puffy and stiff, and his fingers are 
larger, so it is difficult to wear a ring which was formerly com- 
fortable, He, himself, is conscious of the fact that he thinks 
and speaks more slowly. There is a tendency to chilliness, espe- 
cially when the weather is cool. 

Two weeks ago he began to be bothered with itchiness of both 
legs below the knees, together with the development of peculiar 
localized skin lesions, appearing first as an area of redness, then 
itchiness, with a white center, this rapidly developing into a 



blister which showed a tendency to become larger and larger. 
At the present time his legs show eight or ten such lesions in 
every stage from the area of erythema to that of localized indura- 
tion and itching and then various blisters with yellowish clear 
fluid, and finally the residual stage where the water has either 
been reabsorbed or mechanically discharged, with the loose, dead 
skin lying close to the under surface. In relation to this it may 
be significant that the patient has suffered with the Fall type 
of hay fever all his life, and that just before the development 
of tlie eruption on the legs he walked through a field that was 
thick with ragweed in pollen. 

PAST HISTORY 

Recurring attacks of tonsillitis by reason of which the tonsils 
were removed one year ago. No rheumatism. He also had a severe 
influenza in 1910 while in the army, being delirious for several 
days and incapacitated for two or three weeks. No other acute 
illness. No trouble with the eyes, ears, nose or throat, except for 
the recurring tonsillitis noted above. 

The patient has had two attacks of sudden severe cramp-like 
pain in the left lumbar region, developing while walking, giving 
rise to total incapacity, but not associated with any urinary dis- 
turbances; both attacks suggested an acute lumbago. The first 
attack was three years ago, as the result of which he was con- 
fined to bed for two weeks. The second attack was last April 
and disappeared three days after the onset. There is no aching 
or discomfort in the affected region between these attacks. No 
S 3 nnptoms in the past referable to the heart, lungs, gastro-intes- 
tinal, or genito-urinary trants. 

Occupation — Teacher in the Department of Agriculture and 
this work takes him outside for a considerable portion of his time. 

Habits — ^regular as to hours of eating and sleeping; no alcohol. 
Tobacco, very moderately. 

Venereal history — ^negative. ^ 

Marital history — married, wife living and well; one child v- 

ing and well. 

Family history — negative. 



Clinical Case Study No. 3 


PHYSICAL EXAMINATION 

GENERAL 

Height 67% inches Weight 147 pounds Temperature 98° 
Patient is normally developed, rather slow in his movements; 
seems a little listless, but there are no signs of mental depres- 
sion or emotional instability. Skin is not noticeably dry, but 
the hair of the scalp is sparse. There is a distinct yellowish 
brownish pigmentation to the face, but this does not involve the 
skin of the body. There is also a slight, brawny, generalized 
subcutaneous edema, not pitting on pressure. 

HEAD AND NECK 

Ears — ^negative. Eyes — ^pupils are equal, react normally, asso- 
ciated movements normal. Mouth — ^teeth are well preserved, 
gums clean. Throat — not injected, tonsils well removed. Glands 
— ^no general enlargement; thyroid — not enlarged. 

THORAX 

Limgs are clear throughout. 

Heart — normal size, rate is 68, regular in force and rhythm; 
sounds are somewhat distant, soft, but no murmurs are heard; 
pulse — 68, regular, no abnormal thickening of vessel wall. 
ABDOMEN 

No masses or areas of tenderness; spleen not felt; liver to 
costal margin, edge not felt. 

EXTREMITIES 

Slight, brawny edema; reflexes are all normal, no tremor. 
Fingers are puffy in appearance, but there is no thickening of 
the joints or other abnormality. Scattered over both legs below 
the knees are various stages of bullous-like eruptions, varying in 
size from 5 to 10 mm., tending to be confluent, the earliest ones 
being round erythematous areas, itchy, with a white, fairly indur- 
ated center. Later ones are round circumscribed blisters, raised 
up, with clear yellowish contents, but no signs of inflammatory 
reaction about the periphery. 

blood pressure 

Systolic, 85. Diastolic, 50, 



NOTES 


MY PROVISIONAL DIAGNOSIS 
Based on History and General Physical Examination only. 


MY REVISED DIAGNOSIS 

Taking into consideration reports requested on special studies. 



Clinical Case Study, No, 4 


GENERAL HISTORY 

White Female Married Age 58 years 
CHIEF COMPLAINT 

Recurring cramp-like pains in the midepigastrium. 

Vomiting of blood and passage of tarry stools. 

PRESENT ILLNESS 

Onset about two months ago when she began to be bothered 
with severe, recurring, cramp-like pains high up in the midepi- 
gastrium, associated with sensations of gas, eructations of sour 
burning material and occasional vomiting. When she would 
vomit the material was very sour and on several occasions con- 
tained small amounts of moderately bright blood. There was 
also a bad taste in the mouth and a bad, nauseating taste to the 
material she would eructate. She noticed at occasional inter- 
vals that her stools were “black as coal.” The cramp-like pains 
were more or less constant, but were accentuated if she took any- 
thing into the stomach, even water, with the single exception of 
milk of magnesia which would accord her temporary relief. 
When the stomach was empty the pain was less marked, but was 
not entirely absent. These sensations continued becoming more 
and more marked until five days ago when, while cooking her 
noon meal, she suddenly became faint and finally fainted. She 
revived almost immediately, but felt very weak. She noticed 
that the severe pain in the midepigastrium had disappeared, and 
this has not recurred to any noticeable degree up to the present 
time. The next day after she had fainted, she vomited a rather 
large amount of coffee-ground material, and since then her stools 
have constantly been black and tarry. She feels very weak. In 
regard to weight, the information is unsatisfactory. There has 
apparently been a moderate loss of weight in the past year, but 



NOTES 


MY PROVISIONAL DIAGNOSIS 
Based on History and General Physical Examination only. 


MY REVISED DIAGNOSIS 

Taking into consideration reports requested on special studies. 



rj;rn.rier y- ..o; on,™., p., ,■ 

quite negative. 

No portioute symptoms reteraWc to the eyes, t.fi. y - 
throat, heart, lunes, Bastro-mtestmal, or gca,lo.,,rmr... ...vs 
except those outlined above. 

Marital history— married 37 years; three children, ap .v..'. 
and 26 all living and well. Had two or three iniHC.-vrr;ac- fv!-. 
Ssixld seven^onths, between the second and third chiH.: : 
no pregnancy since the third child. Husband is living avi v-.: 

Habits— regular as to hours of eating and sleeping. 


Family history— father suffered with chronic rhcumri'.i.tr, i„*. : 
finally died of so-called “rheumatic heart.” Olhenvb. it:::, 
history is negative. 



Clinical Case Study, No. 4 


PHYSICAL EXAMINATION 

GENEIiAL 

Height 63 inches Weight 145 pounds Temperature 98.6° 

Patient is of the robust, stocky, short-necked type; she appears 
somewhat pale and there is a very slight yellowish tint to the 
skin; no cyanosis, jaundice, eruptions, or evident dyspnea. Pa- 
tient does not present the usual appearance of cachexia. The 
skin is of normal texture and the subcutaneous fat is well pre- 
served. 

HEAD AND NECK 

Ears — negative. Eyes — pupils are equal, react normally, asso- 
ciated movements normal. Mouth — teeth all out except for the 
lower front; gums are clean. Throat — tonsils well removed. 
Glands — no supraclavicular nodes; no general enlargement. 
Thyroid — ^not enlarged. 

THORAX 

Lungs are clear throughout. 

Heart — ^moderately enlarged down and to the left; point of 
maximal impulse is in the fifth interspace, just in mammillary 
line; rate is 90, regular in force and rhythm. Sounds are rather 
blurred, somewhat indistinct, but no murmurs can be heard. 
Over the aortic area the aortic second is rough and accentuated, 
but there is no definite murmur. Pulse — ^90, regular, no ab- 
normal thickening of vessel wall. 

ABDOMEN 

There is distinct, persistent tenderness high up in the midepi- 
gastrium, making deep palpation rather unsatisfactory; palpa- 
tion is not attempted with great pressure because of the history 



of a recent gastric hemorrhage; no mass can Ixi id: ; « x 

felt; liver is palpable one finger’s breads 
margin, but it is of normal consistency and no „ 

made out; no tenderness in the liver region. No icai'r: - 4 . -r 
the lower abdomen, although the patient coaplrc* , 
soreness of the entire intestinal tract, 

EXTREMITIES 

No edema; there is distortion, thickening, and i- 

of movement of all the joints of the fingers and r 

ness or local heat. Some limitation of motion b v . • .. 
joints, but no great thickening and no signs of any 
No- tremor. 

BLOOD PRESSURE 
Systolic, 185. 

Diastolic, 90. 



NOTES 


MY PROVISIONAL DIAGNOSIS 
Based on History and General Physical Examination only. 


MY REVISED DIAGNOSIS 

Taking into consideration the reports requested on Special 
Studies. 
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legree of secondary cTianges in otlier organs, especially those in the 
iver, must he determined to give us a Letter understanding of the 
patient’s real condition. 

This gap in our Icnorvledge may not be filled by making a single 
ietermination of the sodium in the blood serum vjhich, as previously 
jxplained, is an index to the degree of liver damage. As shoum in 
Table 3 the sodium level in the blood serum is relatively constant, 


Table 3 

SODIUM CONTENT OF THE SERUM 
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Oral sepsis 
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tt^rvical 
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284.1 
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Healtkg 

248.4 
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Healtlm 

295.3 

fl 
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Ulcer on tliiqli 

272.0 

H 
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290.0 

bo 

z 


525.0 

AV6ftAG6 281.9 


the average being about 281 mg. per cent. Bedside observations con- 
firm "what was found experimentally. Patients with hyperthyroid- 
ism or Basedow’s disease shovsr a more or less marked fall in sodium 
values and the fall bears no constant relation to the height of the 
basal metabolic rate. This is easily understood when we remember 
that the fall of sodium is only an indication of thyrogenic liver 
damage. The degree of the fall will he less the earlier the patient 
IS properly treated. 
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^ Since we need not fear a sudden postoperative flooding of the 
circulation with thjroid secretion and since a high basal metabolic 
rate is not a sign of great danger, provided there is no evidence of 
serious damage to the liver or the heart, we may now confidently 
widen the indications for operation. However, it is important to 
determine whether in connection with postoperative improvement 
the sodium values rise again to the normal level. This is precisely 
what happens. To give an example, in a patient with typical Base- 
dow’s disease the basal rate was 56 per cent,, the sodium of the 
blood serum 162 mg. per cent,; eight days after operation sodium 
had increased to 234: mg, per cent. This indicates that when the 
harmful agent is removed the damage done the liver may soon be 
repaired. 

According to our observations a value of 100 mg. per cent, is the 
lowest level to which the serum sodium can fall without there being 
the gravest danger attached to operation. It is very important, there- 
fore, in Basedow’s disease that in addition to estimating the basal 
metabolic rate, taking an electrocardiogram and making the other 
usual observations, we should also determine the sodium content of 
the blood serum. If the sodium value is above 100 mg. per cent, and 
reaches 200 mg. per cent, we may then safely advise operation even 
though the basal metabolic rate may fall but a little after giving ap- 
pi'opriate doses of iodine. As may be seen in Table 2 patients 7, 8 
and 9 were operated upon although the basal metabolic rate fell but 
little, nevertheless, the results were altogether satisfactory thus 


demonstrating the truth of what has been said. 

We may disregard the question whether a genuine exophthalmic 
goitre is ever due to the ingestion of iodine. Clinically the diagnosis 
is made upon the history. If a nodular struma is rendered active by 

the use of iodine the patient react iodine trr nt; indeed, 

he may respond with an increas. condary i .tations in 

spite of careful treatment carri< rding to ■ , mns of 

Plummer. Delay will then cai ' dary ir. become 

more and more severe. A deter the ext • am- 

agem"-’ e early operation ad e sod 

is on reduced we will c ere . 

rogen mage and opera' • ely . 


-it; indeed, 
.tations in 
■ ions of 
become 
dam- 
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tlioxigli the hasnl metabolic rate may be as bip - T 
Therefore, it is possible with this method to r^'r.: 
support to subjective clinical impressions and in '.lb rt* r r - . , 
the security with which operation is undertaben. 

If these methods have made it possible to cstv.'.M t - ; . 
indication for operation, then the experimental csb'.''..- r.*- - , 
possible a more thorough, critical appraisal of the -f 1“ 
preparations used in preoperative treatment. As p"-r: r-. 
these studies have demonstrated that iodine in any ferta 
upon the thyroid gland and increases the colloid. 

The further development of preoperative treatment t.-j-, 
itself with finding substances which will counteract the •dyrr- ' 
liver damage so that iodine may be reserved for use imm'iic'r’r 
fore operation. Recently, Vitamin A bas acquired Eotne r-.-',:-'- 
in this connection since it bas been shown that Vitamin A vrir; 
teract the effects of thyroxin upon rats in equamolar do-os. 1- 
experiments we found that Vitamin A does not act directly nr*',:. jV 
thyroid gland since the histological changes caused hy the st}r.’:l 
tion of the thyrotropic hormone are in no way altered. Reverti. 
less, it is possible in a limited way to diminish the harmful oiV 
upon the liver. The glycogen depletion of the liver and the iall 
serum sodium can he partly hindered by Vitamin A. 'When Vitam 
A alone is administered we find, as have also Bomshow and R 
mann,^” that liver glycogen is much increased although the blood y 
ture and nonprotein nitrogen values are unaltered. By combin' 
Vitamin A with a preparation of liver, for instance Campolon 
have at hand a method with, which, we can influence thyrogc 
liver damage without the use of iodine and without fear of 
dangers attending its use. This simplifies the preparation of 
tients for operation since iodine may be dispensed with, "We 1 
also tested experimentally the value of carotin. Carotin is char 
in the liver almost quantitatively into Vitamin A. Using a prep 
tion named “Vogan” we could detect no difference in action i 
that of Vitamin A. Therefore, there is no evidence to show 
under the influence of thyrotropic hormone the ability of the ] 
to transform carotin into Vitamin A is to the slightest d 
impaired. 

Voi,.n,86r.44— 7 
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neglected by many assuming responsibility for tbe treatment of 
pulmonary tuberculosis. 

When sufficient functional relaxation of tbe lung cannot be pro- 
duced by bed and postural rest alone, additional rest by collapse or 
compression of tbe lung in selected cases should be provided bj re- 
sorting to collapse therapy procedures. 

Under the title “collapse therapy” is included a number of meth- 
ods, the purposes of which are to place a part or the whole lung at 
functional rest and close cavities in order that healing may take 
place. This is accomplished by collapse or compression of the lung 
by methods directed to the lung itself or indirectly by collapsing the 
chest wall through the resection of rib. 

While collapse therapy includes many procedures proposed to ac- 
complish the above purpose, only those methods which have a suffi- 
cient background of experience to remove them from the experimen- 
tal field will be discussed here. 

At least four of these procedures already have won general 
approval, namely artificial pneumothorax, intrapleural pneumolysis, 
phrenic neurectomy and thoracoplasty. Other surgical measures are 
of value in a few selected cases. If the number of contributions to 
the literature is any index, one must say that the role of surgery in 
the treatment of pulmonary tuberculosis is becoming more and more 
appreciated. While phthisiotherapeutists admit the role of “col- 
lapse therapy,” unfortunately, there are too many institutions 
wherein collapse therapy has advanced little beyond the pneumo- 
thorax era. 

AETIFIOIAL PNEUMOTHOEAX 

Artificial pneumothorax is the oldest, best known, most valuable 
and most widely employed method of inducing lung collapse. It 
should however be' utilized much more often and very much earlier 
than it generally is. It is indicated in cases of pulmonary tubercu- 
losis with even beginning infiltration and positive sputum, as well as 
in moderately advanced cases, if, after three to five months, the 
disease is progressive or not making satisfactory response to the 
basic “triad,”— at least, it should be employed before destructive 

lesions have become established. _ _ , 

Hemoptysis of tuberculous origin is an obligatory indication. 




Fio. 
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Tuberculous pleurisy vitli effusion should he aspirated, the fluid 
replaced -with air and the pneumothorax maintained as long as the 
underlying disease demands collapse of the lung. Likewise, tuber- 
culous spontaneous pneumothorax should be converted into a con- 
trolled pneumothorax. If the disease is advanced to cavity forma- 
tion, a pneumothorax ought to be induced immediately, for the 
sooner this is accomplished and the walls of cavities are brought to- 
gether so that healing may take place, the imminence of disease 
extending into the other lung, gastro-intestinal tract and larynx is 
lessened. Confinement of disease to one lung is not a requisite, nor 
is the presence of even active disease in the opposite lung a contra- 
indication, providing it is not too extensive or of a rapidly advancing 
character. When a more or less stationary cavity exists on one side, 
with an actively advancing metastatic extension in the opposite lung, 
the pneumothorax should be induced on the metastatic side. Closure 
of the cavity in the contralateral lung can often be effected if the 
mediastinum is labile (Figures 1, 2 and 3). We have seen excellent 
results frequently obtained by pneumothorax in tuberculous pneu- 
monia and bronchopneumonia, if a satisfactory collapse could be 
provided. 

Bilateral pneumothorax is indicated in carefully selected cases, 
when not too extensive or rapidly advancing disease exists in both 
lungs, or when a pneumothorax has been established on one side and 
the contralateral lung disease becomes progressive, but both sides 
should not be started simultaneously. 

The contraindications for artificial pneumothorax comprise co- 
existence of renal or cardiac failure, or uncontrolled tuberculosis 
of the larynx or intestines, which seriously interferes with the pa- 
tient’s nutrition, or other irremediable coexistent disease. 

Citing our experience of more than twenty years (during which 
time approximately 1700 cases of pulmonary tuberculosis were sub- 
jected to artificial pneumothorax), the end results, excluding eco- 
nomic and environmental problems, were influenced by the type of 
the disease, and status of the contralateral lung, but the dominant 
factor was the character of the pneumothorax. 

Reviewing the series of 600 cases during the first twelve years 
of our work, over 40 per cent, of failures were caused by pleuritic 
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vent tlie establishment of a satisfactoiy pneumothorax. This brings 
one to a consideration of the methods of dealing ■with adhesions in an 
effort to provide a satisfactory collapse of the lung hy pneumothorax. 

INTEAPLECSAn PKEUMOEYSIS (SETOEIKG ADHESIONS BY THE CLOSED 
METHOD IN AN ABTIFICUL PNEUMOTHOEAX) 

Obviously, if the offending adhesions arc diffuse and widespread, 
permitting only a small pneumothorax pocket, no surgical approach 
to sever them is safe or likely to be effectual. However, if the 
pneumothorax is a substantial one, and clinical and roentgenological 
findings indicate adhesions preventing a satisfactory collapse or com- 
pression of the lung, one should consider severing the adhesions. 
An open operation for this purpose should not even be contemplated, 
notwithstanding the fact that many thoracic surgeons still advocate 
it. The authors believe that adhesions which cannot he cut by the 
open method can he severed very safely by the closed one, and if an 
attempt were made to do so by the open operation, it would prove a 
very hazardous procedure, — also, the intricacies of the open opera- 
tion are so manifold that it is likely to be a shocking one to the 
patient, being invariably followed by a trail of complications. These 
unpleasant aspects are totally precluded hy the closed intrapleural 
pneumolysis, which is not dangerous when properly performed. 
Therefore, the operation of choice is the closed method proposed by 
Jacobaeus and modified by one of ns (e.c.m.). Our mortality in 
249 cases is 1.5 per cent., — this includes also the use of the galvano- 
cautery. This single operative mortality was only indirectly due to 
the operation, (See note later.) 

Preliminary to operation (executed under local anesthesia) one 
must be well orientated regarding the position of adhesions by care- 
ful study of stereoscopic and roentgen lateral films. The patient is 
prepared preoperatively as for a major thoracic operation, — ^but the 
procedure is a very minor one as far as the patient is concerned. 
After local anesthesia infiltration of 10 to 20 cc. of 1 per cent, novo- 
cain suprarenin solution of the intercostal space selected for ap- 
proach, a one centimeter incision is made and an IJnverricht 
thoracoscope introduced through the chest wall by means of the 
author’s bakelite cannula, at a point affording the most accurate 
view of the adhesion. This area will usually he in the region of the 
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angle of the scapula. After thoracoscopic study of the pneumo- 
thorax cavity a site is selected for introducing the -operating instru- 
ment one that will permit greatest facility for severing all offend- 
ing adhesions. The operating instrument is also introduced through 
the small chest-wall puncture, after infiltration with local anesthesia. 

One of us (e-q.k.) has recently successfully severed a section 
of the phrenic nerve under thoracoscopic guidance with a specially 
designed instrument which can he inserted through the cannula for 
the operating electrode. The case was one presenting a type of 
pleuritic adhesion found inoperable upon thoracoscopic study, and 
where a phrenic neurectomy was indicated. The operation was easily 
executed by the intrathoracic route, a section of the nerve being 
removed at a point where it passed over the pericardium. This pro- 
cedure offers possibilities in certain eases. The method will he fully 
detailed in a later communication. 

According to the technic of Jacohaens’, the intrapleural pneumo- 
lysis operation is done with a galvanocautery, — whereas we employ 
a high-frequency current (Bovie IJnit*) for cutting, with special 
electrodesf designed by one of us (e.c.m.). By this method the 
disagreeable characteristics accompanying the introduction of a 
heated cautery into the pleural cavity are completely absent; there is 
only very slight or no reaction at all to the operation, and little or 
no pain. The author’s electrosurgical method is transcendent over 
the galvanocautery in that the operation is executed more quicHy, 
with the danger of complications greatly minimized. 

The indications for intrapleural pneumolysis are as follows: In 
the vast majority of cases selected for pneumothorax treatment, 
adhesions will be present in almost half of them, hut they will not 
prevent a satisfactory collapse or compression of the lung. There- 
fore, the mere presence of adhesions is no indication for operation. 
However, if, after a reasonable trial of pneumothorax therapy (three 
to five months), there is roentgenological and clinical evidence th^ 
adhesions are preventing a satisfactory collapse of the lung, an 
recovery is jeopardized by continuation o f the unsatisfactory co^ 

* Manufactured by The Liebel-FIarsheim Co., 303 West Third St., C" 

nati, Ohio. -a n nd 

t Manufactured by Mr. Carl McKissick, 425 S. E. 6th Avc., or a 

Oregon. 



OPEEATIVE THEEAPT IN 


PUIiMONAEY TUBEECUEOSia 105 


lapse, intrapleural pneumolysis is indicated. But there should he 
reasonable assurance that recovery -will take place after a satisfactory 
pneumothorax has been established. It is essential that the pneumo- 
thorax be sufficiently large to permit manipulation of the instru- 
ments and that the adhesions are of a type appropriate for opera- 
tion. The operation is also indicated even if,, in spite of adhesions, 
the pneumothorax is a satisfactory one but high intratboracic pres- 
sure is necessary to maintain the collapse, causing pain or coughing 
paroxysms due to traction, with consequent danger of tearing the 
adhesions, — Whence, resultant spontaneous pneumothorax and em- 
pyema. Likewise, if, in the above type of case, the intratboracic 
pressure necessary to maintain collapse causes uncomfortable pres- 
sure phenomena, such as circulatory disturbance from altered posi- 
tion of the heart or mediastinum, or mediastinal hernia, which 
frequently defeats the purpose of pneumothorax, the operation 
should be considered. In efiorts to maintain a proper collapse in 
the presence of adhesions, downward pressure upon the stomach and 
liver often causes uncomfortable symptoms; these, however, are re- 
lieved by severing the adhesions. An additional indication for opera- 
tion is constituted by adhesions which have become fibrous and are 
contracting, pulling out the lung and causing an early expansion, 
often accompanied by increased sputum with reappearance of 
tubercle bacilli in the sputum, or hemoptysis. 

CONTRAINDICATIONS 

The contraindications are the same as for the establishment of a 
pneumothorax. In addition, acute pleuritis is a contraindication. 
Operation should be deferred until there is no reaction following 
aspiration. Chronic or afebrile pyothorax is no contraindication. 

SEIECTION ON CASES 

This should be done by a painstaking study of the clinical record, 
including all laboratory data and a careful review of all the roent- 
genological findings, with a final study of stereoscopic films made 
twenty-four hours before operation. 

The possibility of operation and the probability of success will 
0 ten be revealed only by thoracoscopic examination, which is not 
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associated witli danger. The technic of the operation has heea fully 
covered in previous pnhlications.^' ^ 

Before considering the complications and end results, a brief 
description of the various types of adhesions commonly met witi, 
according to our classification, rvili be given (see frontispiece) : 

A. A-Tdclinoid ttdh&stons. — These, when recent, separate readily 
without cutting. They never contain lung tissue and are not of 
technical importance. 

B. String adhesions. — ^These are nsually round hut sometimes 
fiat; some are elastic and fragile, but seldom vascular. As a nile, 
only a slight increase is seen in their diameter at the chest wall and 
lung attachments. Their clinical importance is insignificant except 
when numerous and fibrous. 

C. Cord adhesions. — This form has the same characteristics as 


the former group, only they are larger, and while essentially round, 
at times show ridging. The thoracic waU and lung attachments aie 
often slightly broadened, especially when short, and might be then 
mistaken for spool or capstan adhesions. They are seldom highly 
vascular but are of technical importance, as one cord adhesion will 
often, frustrate a satisfactory collapse of the lung. 

B. Band adhesions. — These adhesions vary greatly in length, 
thickness and breadth. Lung tissue is seldom found in them but 
sometimes blood channels of considerable size are encountered. Thu 


type is of great technical importance. Aside from bleeding, sever 
ance, which should be made close to the chest wail, is not dangerous. 

E. Fan-shaded adhesions. — This form .has a small lung attach- 
ment but has wide adherence to the chest wall; small blood-vessels 
are often contained in the free edge. The transition between lung 
tissue and adhesion is clearly defined. They rarely contain lung 
tissue and should be severed near the lung attachment. Cutting them 
is quite safe and a good therapeutic result follows. (This is the on y 
type of adhesion which should not be severed at the chest wall.) 

F. Funnel or cone-shaped adhesions. — This type commonly oc- 
cur over superficial cavities, in whick case the cavity is often 
jected into the adhesion. Cutting them, unless around the chest wa 


attachment, is dangerous. . , , j t. 

G. Spool or capstan adh^esiows.— ^These contain blood c 
of marked importance, — also, prolongations of cavities, o 
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monaxy half always contains lung tissue. Although they are less 
dangerous to cut than the funnel type, the operator should heware of 
the same hazards and sever this type of adhesion near the chest -wall. 

H. Fold and curtain adhesions— '^hWe frequently appearing ns 
bands on stereoscopic films, giving the impression of being easily cut, 
fold and curtain adhesions are mostly inoperable, except when thin. 
They should he severed by indirect illumination. 

I. Diffuse adhesions . — In this type, the lung is densely adherent 
to the chest wall. More failures in pneumothorax are chargeable to 
these adhesions than any other kind and thej' must not be severed. 
Occasionally, fold extensions may be severed and the collapse 
improved. 


COMPLICATIONS 

Table 1 will reveal the complications occurring after operation 
in our entire series of 249 cases. But it should be pointed out that 
the first 136 cases were done with the galvanocautery, and of the 
remaining 113 cases, thirty-five were performed with several un- 
named high-frequency apparatus which provided a cutting current, 
yet possessed no dehydration qualities; whereas, the last seventy- 
eight cases were operated upon with the Bovie Unit. Table 2 shows 
the marked reduction in exudate formation incidence following use 

Table 1 • 

ComplicalioTts after Operation, Including the Galvanocautery and Author’s Method 

— 249 Cases — 


Serous exudate 63—25.7 percent. 

Purulent exudate 41—16.6 “ “ 

Hemorrhagic exudate 26—10.4 “ “ 

Febrile reaction 7 — 2.4 “ “ 

Severe hemorrhage 3 — 1.2 “ “ 

Bronchopleural fistula 4 — 1.6 “ " 

Spontaneous pneumothorax 1 — .4 “ “ 

Severe postoperative vomiting 1 — • .4 “ “ 

Gas embolism 0 

Shock 0 

Severe surgical emphysema 0 


This table comprises complications occurring in 136 cases operated upon with the 
ga vanocautery and 113 cases operated upon by the author’s method. However, in 
^ of the latter group, several unnamed high-frequency apparatus were used, while 
m 78 cases the Bovie Unit was employed. 
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Table 2 

Comparative Frequency of Exudate Formation Following Various Operative Methods 

— S49 Cases — 


JACOBAEtJS METHOD AUTHOb’s METHOD 


Unnamed Bovie 

Galvanocautery High Frequency High Frequency 


Units Unit 

136 Cases 35 Cases 78 Cases 

Serous exudate 28—20.6% 11—31.4% 3—3.8% 

Purulent exudate 36—26.4% 4—11.4% 2—2.5% 

Hemorrhagic exudate 14—10.3% 11—31.4% 1—1.2% 


of the Bovie Unit, Of three instances of severe hemorrhage, one 
occurred during use of the galvanocautery and two during opera- 
tion with the unnamed high-frequency machine. The single instance 
of spontaneous pneumothorax occurred on the contralateral side 
seven days after operation ; it was due to an asthmatic paroxysm and 
terminated fatally. This case represents the only fatality in the 
entire series and was only indirectly due to operation. 

EESULT OF TKEATMENT 

During the past seven years, 311 operations have been performed 
on 249 cases (Table 3). In 211 cases a single operation was done; 
in twenty-two cases, two, and ten cases had three operations; four 
cases had four operations, and two cases had five operations each. 

In estimating the value of the operation it must be home in mind 
that the purpose of the operation is to convert' a useless or unsatis- 
factory pneumothorax into an efficient one. Accordingly, the results 
of operation have to do, primarily, with the number of unsatisfactory 
pneumothorax cases which were converted into satisfactory ones, 
and remotely to the end^result of the pneumothorax thus established. 
Every case classified as ‘‘clinically and technically successful from 
the standpoint of the operation, means that complete severance of all 
adhesions was effected, followed by a satisfactory pneumothorax with 
prompt (sometimes immediate) disappearance of severe cough an 
expectoration. 

Of the 249 cases, one hundred and fifty-two, 61 per cent., were 
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teclmically and clinically successful. Of these, thirty-two cases 
had to deal only with string and cord adhesions. In eighty-five cases, 
band adhesions alone were present; in twenty-two eases, other op- 
erable types of adhesions were found. 

The technically unsuccessful but clinically successful group com- 
prises nineteen cases presenting all the above types of adhesions, as 
well as others described under the classification of “adhesions.’’ This 
group embodied cases wherein some adhesions, because of their char- 
acter, were left uncut, yet sufficient collapse of the lung was obtained 
to bring about a satisfactory clinical result. 

It has been demonstrated that clinical success is not always de- 
pendent upon severance of all adhesions. A determination as to the 
ones of, technical importance should be made and only these cut (see 
frontispiece). Of the 249 cases forming a basis of this study, one 
hundred and seventy-one (70 per cent.) obtained a clinically success- 
ful result. 

The technically successful but clinically unsuccessful cases were 
two ; one of these, previously quoted, died from a spontaneous pneu- 
mothorax seven days after operation, and the other of sudden pro- 
fuse hemorrhage from the successfully collapsed lung (twenty-four 
hours after operation), which, due to her position with the pneumo- 
thorax side up, filled the dependent sound lung. This patient had 
profuse bleeding from an open cavity before operation ; the purpose 
of the latter was to affect closure of the cavity. The technically and 
clinically unsuccessful group comprise seventy-six cases; forty of 
these presented only diffuse adhesions, and thirty-four had diffuse 
and fold adhesions in combination with others of the string, cord 
or band type. These latter were severed; but the remaining inop- 
erable adhesions prevented a satisfactory collapse of the lung. 

The remote results in the cases operated upon are shown in 
Table 3. Of the 152 technically and clinically successful ones, one 
hundred and twenty were bed cases and thirty-two were ambulant 
before operation; one hundred and forty-six cases had a positive 
sputum ; in six, it was negative. All these latter six were cases who 
had been under satisfactory pneumothorax but the adhesions were 
contracting and causing an early lung expansion. These cases ha 
been under observation over five years, during which time pneumo- 
thorax treatment was continued for at least two years. Eight more 
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recent ones are still bed cases; eighteen arc ambulant and 120 are 
working — all have a negative sputiun. Of the nineteen technically 
unsuccessful but clinically successful ones, all vvere bed cases and all 
had tubercle bacilli in their sputum. Pour years after operation 
seven are ambulant and twelve are working. All have a negative 
sputum. 

OONOnuSIOKS 

Owing to the great risk of disease invading the opposite lung, 
gastro-intestinal tract or larynx from an unclosed cavity, continua- 
tion of an unsatisfactory pneumothorax over a protracted interval is 
inexcusable. Our experience covering the past nine years, including 
approximately 950 cases of artificial pneumothorax, has disclosed 
that intrapleural pneumolysis under thoracoscopic guidance will 
convert approximately 70 per cent, of unsatisfactory cases of pneumo- 
thorax into satisfactory ones. We have shown that less than 16 
per cent, of recoveries take place as the result of the continuation of 
an unsatisfactory pneumothorax, and that the use of high intra- 
pleural pressures in an attempt to stretch adhesions is accompanied 
with utmost danger. If after a probation of three to five months, a 
satisfactory collapse of the lung is retarded by adhesions, it is quite 
safe to state that further continuance of the pneumothorax will prob- 
ably not produce a satisfactory end-result. After a trial has been 
given, an unsatisfactory pneumothorax should be converted into a 
satisfactory one by intrapleural pneumolysis ; other surgical collapse 
methods should be utilized if this is impractical. 

PHEENia KEUEECTOMY 

After having employed artificial pneumothorax and its adiunct, 
intrapleural pneumolysis, to the fullest extent, we are confronted 
with a group of cases, comprising approximately 36 per cent., 
wherein the above two procedures either cannot be utilized or are 
unsuccessful because the adhesions are not of a type appropriate for 
cutting. Without subjecting the patient to further trial of the usual 
sanatorium regimen, one should consider instead methods of putting 
the lung at rest through other collapse procedures. 

We have for our next consideration phrenic neurectomy and 
thoracoplasty, and in a few selected cases extrapleural pneumolysis. 
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direct cavity drainage, or other methods referred to later. However, 
before contemplating tlie major methods, one should employ the 
minor one, namely, phrenic neurectomy. This operation was pro- 
posed by Stuertz in 1912 — its purpose being to paralyze the hemi- 
diaphragm and provide functional rest for the lung. Atrophy of the 
diaphragmatic musculature was followed by its gradual ascent into 
the hemithorax causing a reduction in the lung volume, variously 
estimated from one-fourth to one-third. Thus, the anatomical and 
physiological changes due to pneumothorax took place to a certain 
extent. Resection of a short piece of the phrenic nerve was pro- 
posed by Stuertz to prevent its regeneration ; but numerous observers, 
including one of us (k.c.m.) and Marr Bisaillon, reported in 1914 
that the hemidiaphragm paralysis was often neither complete nor per- 
manent. The operation gradually passed into disuse until the studies 
of Felix and those of Goetze showed that the simple resection of the 
phrenic nerve proposed by Stuertz was disappointing because in fully 
25 to 35 per cent, of the cases the phrenic nerve, while taking its ori- 
gin usually from the 4th. cervical and often from the 3rd. and 5th. 
roots (or all three) also receives additional fibers from the 6th., 7th., 
8th. and sometimes the 1st. thoracic root. It was demonstrated very 
clearly that these accessory communications join the phrenic nerve 
below the site of resection proposed by Stuertz; consequently, the 
diaphragm continued to receive enervation in spite of the Stuertz 
simple resection. 

The most common accessory communication from the cervical 
plexus to the phrenic nerve is from the 5th. cervical root, — either 
near or in combination with the nervus subclavius. In the latter 
case the accessory root departs from the nervus subclavius just be- 
fore the latter enters the muscle of the same name. The accessory 
branch continues downward, usually in front of the subclavian vein 
to join the phrenic nerve just behind the sternal end of the 1st. rib. 

Felix proposed an exairesis of the phrenic nerve, after its sec- 
tion, by winding it around a Thearsch or hemostatic forceps in order 
to interrupt impulses coming from the accessory branches, as well 
as any communicating sympathetic fibers. However, complete evul 
sion of the nerve is unnecessary. One can be assured that complete 
interruption of the phrenic and associate fibers has taken place if 12 
rm. of the nerve are evulsed. We have always seen a hemidiaphragm 
paralysis result when even 8 to 10 cm. have been removed. 
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Goctze overcame accessory impulses by resecting nil accessory 
fibers between tbe phrenic and the cervical nen’cs. The Goetzo op- 
eration, or radical plircnicotomy, is a much more time-consuming 
procedure than the phrenico-exairesis of jFclix, which is hy far the 
most generally performed. At the same time the latter is not devoid 
of danger and complications, in view of the anatomical studies car- 
ried out hy Plenk and one of us (k.o.m.) : Plenk and Matson 
dissected out 112 phrenic nei-ves in cadavers. ’<2 per cent, were 
found typical, — that is, the phrenic nerve arose from either the 3rd., 
4th. or 5th. cervical nerves, the fibers joined together from one main 
trunk and passed downward and inward across the anterior surface 
of the scalenus anticus and entered the thorax behind the subclavian 
vein. In 28 per cent, of cases the nerve was atypical; in twenty- 
three instances, accessory fibers came from the nervus subclavius; in 
six cases the accessory fibers came from the 5th. cervical near the 
origin of the nervus subclavius. In five instances the accessory 
phrenic looped around the subclavian vein before joining the phrenic 
nerve. This type is obviously a dangerous form for exaircsis because 
of the possibility of tearing the vein. Various other combinations 
were found, such as a double phrenic (eight times). In three in- 
stances the phrenic nerve was not found on the anterior surfaee of 
the scalenus anticus hut lateralwards to the muscle. Once an acces- 
sory phrenic passed through the wall of the subclavian vein. In such 
a case, again, an exairesis would probably he followed hy fatal 
hemorrhage. 

Based upon these anatomical studies, our surgical approach is 
through the subclavian triangle because of the accessibility to acces- 
sory fibers, which, if present, are sectioned and an exairesis then 
performed. 


TECHNIO 

^ We make an incision 2 to 3 cm. long, 2 cm. above and parallel 
with the clavicle, extending from the posterior border of the stemo- 
mastoid lateralwards, and enter the subclavian triangle below the 
omohyoid (figure 4). The platysma, superficial and deep fascia are 
divided. The external jugular is either ligated and cut or retracted. 
The pyramidal fat body, together with the small lymph glands usu- 
ally met with, are retracted. Below, one wiU see the transverse 
scapular artery, and above, the superficial cervical artery, both of 
Vor,.ir,Ser.44— 8 
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•whicli cross the phrenic transversely in front of it. The phrenic is 
sought out on the anterior surface of the scalenus anticus, separated 
from the fascia and picked up with the tenaculum. After positive 
identification and further examination of the field for associate 
branches (for which purpose the incision may he lengthened), the 
nerve is injected with novocain and resected. If no complex types 
are encountered an exairesis is done. On the other hand, should 
associate fibers be found, these are severed and then an exairesis of 
the main stem performed. We feel that an exairesis is perfectly safe 
under these conditions. 


INDICATIONS 

The indications for the operation are as follows: 

1. As an independent procedure in (a) all cases wherein an arti- 
ficial pneumothorax is indicated and wherein there has been a failure 
to introduce gas, or establish a satisfactory collapse because of the 
presence of pleuritic adhesions which cannot be severed by the closed 
method of intrapleural pneumolysis ; (b) for social or economic rea- 
sons in cases wherein the patient is unable to imdergo a prescribed 
course of pneumothorax therapy. 

2. Before every thoracoplasty for the following reasons : 

a. The improvement following an induced hemidiaphragmatic 
paralysis may lead to recovery, — thus sparing the patient the neces- 
sity of a major surgical operation. 

b. In favorable cases the patient is rendered a far better surgical 
risk because of the marked improvement which follows a satisfactory 
hemidiaphragm paralysis. 

c. Hot only is the sputum quantity reduced but the cough is 
facilitated, — thus lessening the danger of aspiration infection, shonld 
a thoracoplasty be resorted to. 

d. To effect as much collapse as possible through the rising dia- 
phragm, thereby reducing the number and amount of ribs to be 
removed later. 

e. To permit the heart partial accommodation of itself to, in- 
creased functional activity that a thoracoplasty will impose upon 
it later. 

f. As a test of the integrity of the contralateral lung. 

According to some surgeons a phrenic neurectomy is of value 
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chiefly as a “test” operation before a thoracoplasty, in cases ivith 
suspicious changes in the better lung, particularly apical lesions. If 
the operation is followed by an increase of the physical or roent- 
genological findings, fever, or the patient’s general condition becomes 
worse, an extrapleural thoracoplasty is absolutely contraindicated. 
On the other hand, if there is no reaction, one may justly proceed 
with the major operation. 

A study of our material indicates that one cannot accept with 
blind faith the result of a phrenic neurectomy as a “test” operation, 
since we have seen a contralateral lung lesion withstand the “lest” 
operation but exhibit activity after a tborncoplnsty. We have also 
observed an essentially negative contralateral lung exhibit disease 
following the “test” operation hut pass through a complete thoraco- 
plasty undamaged, although the diseased area in the contralateral 
lung was essentially the same before each procedure. 

3. Supplementary to artificial pneumothorax where nou-operable 
adhesions are preventing a satisfactory lung collapse — to provide 
additional collapse. 

4. Threatened early obliterative pneumothorax combined with 
oleothorax to maintain collapse. 

5. When one has to deal, towards the end of a course of pneumo- 
thorax therapy, with an originally very extensively diseased lung, 
in order to diminish the capacity of the hemithorax to accommodate 
a lung which has been shrunken by scar tissue changes — thus lessen- 
ing the danger of (a) reexpansion of excavated areas, (b) secondary 
bronchiectasis, (c) retraction of heart and mediastinal contents. 

6. In the treatment of empyema as a complication of pneumo- 
thorax for the purpose of lessening the area of pyogenic membrane. 

ooxrpnicATioHs 

While phrenic neurectomy is a minor operation, it is not without 
danger and should not he attempted by anyone not possessing a thor- 
ough knowledge of the topographical anatomy of the neck, and par- 
ticularly a knowledge of the anomalies of the phrenic nerve. 

The moat serious complications to be contended with are damage 
to vascular structures, important nerve structures, and, relatively 
unimportant, the thoracic duct. Damage to blood-vessels has resulted 
in fatal hemorrhage or death from air embolism; also wounding the 
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thyrocervical trunk, "which has occurred in the hands of even com- 
petent surgeons, has necessitated ligature of the suhclavian artery. 

Instances have been reported where the sympathetic trunk, also 
the vagus nerve, was damaged. Sauerhruch has seen several cases, 
operated outside his clinic, wherein the vagus; sympathetic and long 
thoracic nerves were erroneously cut instead of the phrenic. 

In our series of approximately 500 operations we have encoun- 
tered no serious complications. 

After a complete interruption of nerve impulse to the hemi- 
diaphragm has been effected, and if adhesions or thickening of the 
diaphragmatic pleura do not prevent, the diaphragm immediately 
assumes the expiratory position, and under the fluoroscope it is 
motionless on quiet breathing. On deep inspiration it will rise 
slightly into the chest cavity as a result of the higher abdominal and 
lesser intrapleural pressure. 

The most sensitive and easily applied test of a hemidiaphragmatic 
paralysis is the so-called ^'sniffling test’’ (Hitzenberger phenomenon), 
elicited by directing the patient to “sniffle.” The paralyzed hemi- 
diaphragm rises into the chest, whereas, it descends on the other side. 

While the paralyzed hemidiaphragm, if not hindered, assumes 
the expiratory position immediately after operation, it continues to 
rise gradually throughout the ensuing months as muscle degenera- 
tion and atrophy progress. This is still further accentuated by the 
shrinkage of scar tissue as healing in the lung progresses. The 
maximum rise may not be attained for a period of from six months 
to a year or more, and its amount may be from 9 to 13 cm. 

The results of an induced hemidiaphragm paralysis are more 
dependent upon the rise of the diaphragm and the degree of collapse 
of diseased lung tissue effected thereby than upon merely placing the 
diaphragm at rest. 


EESULTS 


Space does not permit an analysis of our entire series; ho"wever, 
the value of the operation can be shown in the following classes of 
cases. In those types of tuberculosis wherein a pneumothorax is 
impossible and a thoracoplasty is contraindicated, the value of an 
induced hemidiaphragmatic paralysis is unquestioned, according to 
our own experience. For instance, in one group of thirty-four cases 
of the productive type of tuberculosis, predominently unilateral. 
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where a thoracoplasty was contraindicated hecansc of the preaenco 
of active or progressive disease in the contralateral lung, we have 
obtained most gratifying results: 52 per cent, were much improved 
and 38 per cent, were improved; in 44 per cent,, the sputum hccame 
negative to the tubercle bacillus, and in the 52 per cent, rated ns 
“much improved,” the improvement was so marked that a thoraco- 
plasty became unnecessary. (All of these patients made clinical 
recoveries.) 

In another group of thirty-two cases of essentially unilateral pul- 
monary tuberculosis, wherein a pneumothorax w’as impossible and 
a thoracoplasty was indicated, we have observed almost equally 
pleasing results : 35 per cent, of these patients were much improved, 
and 28 per cent, were improved. All patients rated as “much im- 
proved” are capable of making a clinical recovery. In 40 per cent, 
of the above eases, the sputiun became negative to the tubercle ba- 
cillus. In 35 per cent, of these cases, the patient so improved that a 
thoracoplasty became unnecessary, 

EXTEAPLEUEAI, THOEACOUEASTT 

IMext to a satisfactory pneumothorax, an extrapleural thoraco- 
plasty is the most valuable method of collapsing the lung and putting 
it at rest. It should not be considered however until pneumothorax 
has been attempted and adhesions prevent either the introduction of 
gas or an insuiEcient quantity to establish a satisfactory pneumo- 
thorax, — provided also that the adhesions are not of a suitable type 
for operation. Furthermore, a thoracoplasty should not be resorted 
to until a phrenic neurectomy has been done and a reasonable time 
has elapsed to study the result (three to six months), unless it is 
obvious that the diaphragm is so bound down by adhesions that no 
rise is to be expected. 

Paravertebral extrapleural thoracoplasty should he done in two 
or more stages, depending upon the condition of the patient. It is 
very essential that the posterior ends of the rihs he removed close np 
to the transverse process of the vertebra to assure a good chest wall 
collapse. It has been our custom to resect portions of the upper five 
rihs first, then proceed with a resection of the lower five or six, de- 
pending upon the case. If a large cavity is present in the upper lohe, 
we follow the upper phase operation with a resection of the upper 
four or five rihs close to the sternum, through a mid-axiUary line 
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incision, and then proceed with a lower phase. If the case presents 
predominantly lower lobe pathology, we do the lower phase first, 
which is followed by the upper phase. A partial thoracoplasty, 
whether unilateral or bilateral, may be considered in certain care- 
fully selected cases where the lesions are apical 'or subapical, with 
essential freedom of disease below the 4th. or 5th. rib posteriorly. 

The selection of cases for thoracoplasty requires stricter study 
than for a pneumothorax. Exudative forms of pulmonary tubercu- 
losis should not be subjected to the operation, as their improvement 
is not advanced by it. Thoracoplasty is indicated in pulmonary 
tuberculosis, with or without cavity formation, when the disease is 
unilateral and of a productive or fibroid type, provided the patient 
is in fairly good general condition and not too old. If large cavities 
are present, the outlook is less favorable. According to our experi- 
ence the combination of a large open cavity with a pneumothorax of 
long duration gives a less favorable prognosis than the same type of 
case without a pneumothorax. 

Rapidly advancing forms of tuberculosis should not be sub- 
jected to thoracoplasty. And while it is not essential that the con- 
tralateral lung be entirely free of disease, nevertheless, a contralateral 
lung lesion must be arrested and not too extensive. 

The contraindications for thoracoplasty, in addition to those 
which obtain for pneumothorax, should include poor surgical risks. 

Our preoperative preparation consists in complete laboratory 
studies — ^blood transfusions are given, if indicated. During the 
week prior to operation the patient is placed on a proteid-free, carbo- 
hydrate-rich diet with abundant water and at times, hard sugar 
candy after meals,- — also, the patient is trained in early morning 
cavity drainage, and prepared psychically for operation. The day 
before operation he is placed in an oxygen tent one-half hour out 
of every three hours. This procedure is continued after operation. 
We feel it has contributed materially to our low postoperative 
mortality. 

We prefer to do the operation under local anesthesia combined 
with light ethylene. In good risk cases, with normal blood pres- 
sure, we often use sodium amytal in hypnotic doses, followed by 
ethylene gas. For preoperative medication we resort to nembutal, 
ortal sodium or pantapon. During the operation it is essential that 
the blood pressure be constantly checked and the operation conclude 
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the moment any manifestations of shock appear. Wo are happy to 
say, as ivill be noted later, that we have never had a postoperative 
death from shock. In multiple phase operations the stages should 
follow one another promptly within the course of one or two weeks. 

The postoperative care is extremely important and should be in 
the hands of nurses who have had special training in this type of 
surgery. As soon as possible after the paravertebral operation has 
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130 cases. We have had two postoperative deaths within one week 
after operation — ^both cases resulted from cardiac failure. The re- 
maining deaths were due to the development of disease in the contra- 
lateral lung or its activation, or to progressive disease in the 
intestines. 


EESULTS 


The results of a well-executed thoracoplasty are striking. Clini- 
cal improvement follows shortly after the postoperative effects have 
passed. The results show about the same percentage of recovery as 
noted with a satisfactory pneumothorax. (Table 4) 

Table 4 


Bnd Results of Thoracoplasty 


Per 

cent. 

Number of cases 130 

Number of operations 310 


Dead — Directly due to operation 

Dead — ^Indirectly due to operation (none from 

wound sepsis) 

Dead — From causes not due to operation 


Worse — (Aspiration pneumonia) recent cases . . . 
Unchanged— (Recent cases, more collapse neces- 
sary) 


Somewhat improved — (Recent cases) 

Greatly Improved — ^Ambulant, recovery probable 

Clinically Well — (All symptoms and positive 
sputum absent for two years imder ordinary 
conditions of life) 


2 

1.63 

— ^Direct Operative 


• 1 

Mortality 

12 

9.23 

[ — Indirect Operative 

14 

10.78J 

Mortality 

—Total Dead— 21% 

2 

. 1.53 


8 

6.15 


6 

4.61 


26 

20 

Greatly Improved 
— and Well Group— 
66.1% 

60 

46.15 



OLEOTHORAX* 


The term ‘‘oleothorax” was proposed by Bemou in 1922 to indi- 
cate the use of massive quantities of an antiseptic oil i n the pleural 

*A full discussion of oleothorax therapy, particularly detailed instrii 
tions regarding technic, is not possible within the scope of this paper. 
information the reader is referred to an article by one of us (R. W. 1 •) m 
American Review of Tuberculosis, 25:419, 1932. 
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cavity for therapeutic purposes. This method of treatment has re- 
ceived its greatest popularity in Europe, particularly France, where 
it originated and from where a tremendous amount of literature has 
emanated. Oleothorax therapy has as yet received little attention 
in America. Like all new methods of treatment it has been bitterly 
assailed by those disappointed in the end results, but by others who 
have had perhaps more experience or a better understanding of its 
use, it has been strongly supported, and by them the failures of those 
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who condenm it have been attributed to a lack of judgment in' the 
selection of material, the failure to recognize proper indications for 
its use, improper technic in its application, or inadequate observa- 
tion of cases under treatment. 

In the light of our present knowledge oleothorax therapy is indi- 
cated under the following conditions : 

1. As a Disinfection, oleothorax in certain types of pneumo-. 
thorax empyemata. 

2. As an Inhibition oleothorax (oleothorax antisymphysaire) . 



122 


INTEENATIONAX CLINIOS ' 


3. As a Compression oleothorax. 

4. Tor the purpose of stiffening a labile mediastinmn. • 

Contraindications for the use of an oleothorax are: (1) pleuro- 
pulmonary fistula with large opening, (2) ordinary serofibrinous 
exudate complicating an artificial pneumothorax, (3) ordinary pneu- 
mothorax empyema (which is tolerable, non-toxic and does not tend 
to chronicity') , (4) as a substitute for a pneumothorax in patients 
who, for various reasons, are unable to undergo the prescribed course 
of pneumothorax therapy. 

An oleothorax is contraindicated in the treatment of pleuropul- 
monary fistula with a large opening for the reason that the oil leak- 
ing through the fistulous tract not only adds to the discomfort of the 
patient by the continuous expectoration of oil, but there is also the 
added danger of an aspiration infection into healthy lung tissue, or 
even suffocation. 

Oleothorax therapy is contraindicated in the treatment of an 
ordinary serofibrinous exudate, or a tolerable non-toxic empyema 
which does not tend to chronicity, because the oil is likely to prove 
instating to an already inflamed pleura, which responds with the 
formation of a purulent exudate or aggravation of a purulent exudate 
already present. 

An oleothorax should be resorted to in the presence of a serofi- 
brinous exudate, or a purulent exudate which is well-borne, only 
when this complication tends to chronicity, is not relieved by re- 
peated aspiration, and is associated with a chronic, productive pleu- 
ritis which tends to early obliteration of the pneumothorax cavity. 

Oleothorax is contraindicated as a substitute for pneumothorax 
therapy in patients who, for one reason or another, are unable to 
undergo the prescribed, course of pneumothorax treatment, for the 
reason that the oleothorax patient requires much more careful obser- 
vation than is required in pneumothorax therapy. Consequently, if 
the patient is unable to submit to the former, he is an undesirable 
candidate for the latter because of the danger of complications. 

SELEOTIOK OE OIE 

As a base, two types of oil are used — ^mineral and vegetable j the 
first in the form of paraffin oil and the second in the form of olive or 
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Wesson oil. The oil is rendered antiseptic bj the addition of gonicnol 
in a strength varying from 1 to 10 per cent., depending upon tbe 
purpose for wbicb it is employed. For tbe purpose of a disinfection 
oleothorax, gomenolized vegetable or mineral oil is used in a strength 
of from 1 to 10 per cent When an oleothorax is established for the 
purpose of inhibiting expansion of the lung, or as a compression oleo- 
thorax, pure paraffin oil, or paraffin oil to which 1 per cent gomenol 
has been added, is employed. 

Preparation of oil. — ^In preparing the oil it is customary to add 
the gomenol in the desired strength, to the vegetable or paraffin oil, 
then allow the mixture to stand for three weeks so that the two oils 
become thoroughly mixed. This mixture is placed in flasks, stoppered 
with a small pledget of gauze or non-absorbable cotton, which is cov- 
ered with rubber tissue. The flasks are then placed in an autoclave 
and sterilized by subjecting them to thirty pounds of steam pressure 
for twenty minutes. 

Disinfection oleothorax. — ^The fundamental principle of disin- 
fection ' oleothorax is that the pleural cavity should be completely 
drained of its purulent exudate by aspiration and replaced with an 
equal quantity of the oil mixture. After aspiration of the purulent 
exudate it is occasionally desirable to irrigate the pleural cavity with 
saline solution before injecting the oil mixture. 

Pneumothorax empyemata are classified, for therapeutic pur- 
poses, into the non-toxic, or tolerable, and the so-called toxic, or 
virulent, types. The latter are usually due to a mixed infection. 
A disinfection oleothorax is employed for the relief of a non-toxic 
pneumothorax empyema when the condition tends to chronicity and 
does not respond to frequent aspiration. Since these exudates are 
usually tuberculous in nature, gomenolized paraffin oil in a strength 
of 1 to 5 per cent, is employed. The toxic or virulent type of pneu- 
mothorax empyema is characterized by profound constitutional dis- 
turbance. The exudate is usually due to a mixed infection. For 
the treatment of this condition gomenolized paraffin, olive or Wesson 
ofl is employed in a strength of from 5 to 10 per cent., since it has 
been shown that gomenol in weaker solutions is unable to destroy or 
inhibit the growth of mixed infection organisms. 

In the treatment of the non-toxic type of pneumothorax empyema. 
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simple aspiration and oil replacement usually suffices to bring about 
relief. 

In the toxic type of empyema much more drastic measures must 
be resorted to and the best results will be obtained by a thorough 
irrigation of the empyema cavity with saline solution following 
aspiration of its purulent contents, before making the oil injection. 
The aspiration of exudate and oil replacement is usually followed by 
a subsidence of fever, but the treatment should be repeated imme- 
diately the fever begins to recur. 

In the non-toxic type of pneumothorax empyema the aspiration 
of exudate and oil replacement is usually necessary at intervals of a 
week, in the beginning of the treatment, and after a few aspirations 
and oil replacements, the interval may be extended to a month or 
six weeks. 

In the toxic type of pneumothorax empyema the aspiration of 
exudate, irrigation of the pleural cavity and oil injection is fre- 
quently necessary at intervals of every two or three days in the be- 
ginning of the treatment, but once the toxicity of the process sub- 
sides and the patient becomes afebrile, iiTigation of the empyema 
cavity after aspiration is no longer necessary and the case is handled 
as a non-toxic type of pneumothorax empyema. 

One should. never establish a complete oil blockade of the pleural 
cavity in a disinfection oleothorax for the reason that the reaccnmu- 
lation of exudate is likely to so elevate the intrapleural pressure that 
a lung perforation results. 

Inhibition oleothorax {oleothorax antisyinphysaire) is employed 
to prevent expansion of the lung in threatened early obliterative 
pneumothorax wherein a satisfactory collapse cannot be maintained 
by air inflations, even though the inflation intervals have been short- 
ened and the pressure has been increased. 

A compression oleothorax is employed to reestablish collapse m 
cases wherein air inflations properly carried out have failed to main- 
tain a satisfactory collapse of the diseased lung tissue. 

If the oleothorax provides collapse to the diseased lung tissue 

only, it is termed an ^'elective oleothorax.” 

In the above types of oleothorax a complete oil blockade of the 

pleural cavity is established. 

Labile mediastinum . — Air inflated into the pleural cavity na u 



OPEKATIVE THERAPY IN PULMONARY TUBERCULOSIS 12 «> 

rally exerts its greatest influence at tlie point of least resistance. 
Since adhesions almost invariably exist, at least to some e.xtent, be- 
tween the diseased lung tissue and the chest wall, and offer more or 
less resistance, a labile mediastinum being the point of least re- 
sistance responds to air inflations by bulging before a satisfactory 
collapse' of the diseased lung tissue can be accomplished. Adhesions 
of this type should be severed by means of an intrapleural pneumoly- 
sis. If this is impossible one should endeavor to stiffen the labile 
mediastinum, after which an attempt may be made to stretch the 
offending adhesions by means of higher air pressure. 

If, in a case of an unsatisfactory pneumothorax with a labile 
mediastinum, it has been decided to abandon the pneumothorax and 
resort to a thoraeoplastic collapse, then the labile mediastinum should 
be stiffened before subjecting the patient to operation in order to 
prevent a postoperative “mediastinal flutter” which might prove 
serious, if not actually fatal. 

Thickening or stiffening of a labile mediastinum is brought about 
by inducing slight pleural reactions which are localized to the bulg- 
ing area. With this end in view the patient is placed recumbent in 
the dorsolateral position upon the healthier side and the injection 
needle so introduced, in the 2nd. or 3rd. intercostal space close to 
the sternum, that it barely penetrates the pneumothorax cavity. 
Trom 5 to 10 cc. of 1 per cent, gomenolized oil are then slowly in- 
jected and permitted to flow down the anterior chest wall into the 
bulging mediastinum. The patient should remain in this position 
for from one to two hours in order to permit a localized action of the 
oil, after which the patient is seated upright and a 13 gauge needle 
is inserted into the lowermost portion of the pneumothorax cavity. 
The oil is then aspirated and the lower portion of the pneumothorax 
cavity irrigated with saline solution. These injections should be 
repeated from time to time until stiffening of the mediastinum has 
taken place. 

Testing the sensitiveness of the pleurn . — ^Before attempting to 
establish a complete blockade of the pleural cavity it is extremely 
important to test the sensitiveness of the pleura to oil, especially if 
one has to deal with a soKialled “virgin pleura,”— that is, a pleura 

which has not been the site of a former or recent inflammatory 
process. 
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Since the pleura is not so sensitive in the presence of a purulent 
exudate a preliminary test is not necessary before instituting a dis- 
infection oleothorax. 

In pneumothorax therapy failure to maintain a satisfactory col- 
lapse of diseased lung tissue for a period of time sufficient to insure 
recovery is usually due to an “early obliterative pneumothorax,” 
which is readily recognizable roentgenologically; clinical manifesta- 
tions are evidenced by the rapidly rising intrapleural pressures, 
Once it has been decided that a satisfactory collapse can no longer 
be maintained by air inflations a test of the sensitiveness of the 
pleura to oil should he made, with the idea of converting the pneu- 
mothorax into an oleothorax, 

A test of the sensitiveness of the pleura is made by injecting 2 
cc. of 1 per cent, gomenolized paraffin oil, or pure paraffin oil, into 
the pneumothorax cavity. If no reaction occurs, a second test, dose 
of 5 cc. is made at the end of a week or ten days. If no reaction 
occurs, the test doses are doubled at each sitting and the injections 
are repeated at intervals of a week or ten days until one is satisfied 
that the pleura is not sensitive to the oil. After having attained a 
dose of 15 to 100 cc. of oil without reaction, further injections are 
made at the- time of the regular air inflation interval. The dose of 
oil is increased 100 cc. at each sitting until a complete oil blockade 
bas been established. One should not however exceed a dose of 400 
to 500 cc. in the adult male, or 300 to 400 cc. in the female at one 
sitting. An oil blockade slowly established in this manner is much 
less likely to be associated with complications. 

Before attempting to establish a compression oleothorax the 
pleural cavity should be prepared for the high oil pressures by 
means of preliminary high air pressures, — otherwise, there is great 
danger of inducing a pleural reaction or bringing about a lung 
perforation. 


EEACTIONS 

Reactions to oil, like air, are likely to occur at any phase of the 
treatment. In some eases no reaction will he observed until a dose 
of oil amounting to 50 cc, ox more has been injected. The reactions 
axe intrapleural aud constitutional in nature. The intrapleural reac- 
tion is manifested by pain over the corresponding hemithorax and 
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by tbe formation of an exudate wbicb may appear witbm forty-cigbt 
hours after tbe oil injection, or at tbe end of a week or ten days. 

If tbe' pleural reaction is mild tbe exudate formation is usually 
serofibrinous and not associated with constitutional sj-mptoms. If 
tbe oil injection proves very irritating to tbe pleura, tbo exudate 
formation appears shortly and, while serofibrinous at first, it usually 
becomes rapidly purulent. An exudate of this type is usually asso- 
ciated with marked constitutional phenomena t high fever, severe 
pain, prostration, anorexia, etc. 

In some cases tbe reaction is entirely constitutional in character. 
If mild, the patient complains only of a slight elevation of tempera- 
ture, malaise, etc. But if tbe constitutional reaction is severe, tbo 
patient complains of chills, high fever, extreme prostration, nausea, 
vomiting, etc. Reactions of this type are almost invariably followed 
by an exudate formation which is usually purulent in character. 

Oil replacement . — Since every type of oil is absorbable to some 
extent, and this depends largely upon the permeability or absorptive 
capacity of the pleura, as well as the type of oil used, oil replace- 
ments are necessary from time to time in order to maintain a proper 
collapse. 

Before making an oil replacement it is exceedingly important 
to determine the presence or absence of an exudate. This is easily 
done by inserting an aspiration needle at the lowermost portion of the 
oleothorax cavity, after which the patient is seated upright and the 
contents of the pleural cavity drawn into a syringe. If pure, clear 
oil is recovered the patient is placed recumbent in the dorsolateral 
position, after which the injection of oil is made. There can he 
no fixed rule regarding the quantity of oil necessary for replacement 
purposes. If the oil blackade has been used for the purpose of 
inhibiting expansion of the lung the oleothorax should be maintained 
at a neutral pressure. Consequently, in making oil replacements one 
should cease the injection immediately upon encountering resistance 
in pressing the syringe piston. If a compression oleothorax is being 
maintained the pleural cavity should be kept well “stretched,” hut 
this must be done slowly and in a cautious manner, after having 
tested the integrity of the pleura by means of preliminary high air 
pressures. Tbe pressure under which the compression oleothorax 
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exists can be approximately determined by the use of an oil 
manometer. 


Ifj at tbe time of making tbe oil replacement, an exudate is en- 
countered, it sHould be withdrawn and further oil injections withheld 
until the exudate formation has entirely ceased. Cases tending to 
exudate formation should be observed carefully lest the exudate 
formation so elevate the intrapleural pressure that a lung perforation 
takes place. If the exudate formation tends to persist and form in 
considerable quantities, it may be necessary to abandon the oil 
blockade by aspirating all oil. Later, if the irritability of the pleura 
subsides, another attempt should be made to establish an oil blockade. 

After an oil blockade has been established for a year or more, 
oil replacements, if made at all, are made at rare intervals — but one 
should occasionally explore the oleothorax cavity in order to deter- 
mine the pressure under which the oleothorax exists, and to make 
sure that an exudate does not exist. If a negative pressure is found 
further replacements are necessary. 

WitMrdival of the oleothorax . — After an oleothorax has served 
its purpose and a clinical recovery has apparently taken place, the oil 
should be withdrawn in small quantities at regular inteiwals over a 
period of time sufficient to convince one that the lung lesion remains 
healed. From six months to a year or more should be occupied in the 
withdrawal process — thus permitting a gradual reexpansion of the 
collapsed lung. 

Late complications . — In oleothorax therapy, as in pneumothorax 
therapy, the pleura is likely to become irritable at any phase of the 
treatment and respond to air inflation or oil injection with an exu- 
date formation.. And in some cases, wherein an oil blockade has 
been established and remained undisturbed for from one to many 


years, the oil may suddenly act as a foreign body,, producing an in- 
flammatory reaction associated with exudate formation. This exu- 
date formation may be manifested only by a gradual elevation of 
the temperature, without any symptoms referable to the oleothorax. 
At other times the patient complains of having a so-called “mild 
attack of Grippe.’’ In still other cases the patient becomes suddenly 
acutely ill with chills followed by a high fever associated with great 
prostration, nausea and occasionally vomiting. Once an oil blocka o 
has been established, the occuiTence of an unaccountable fevei, or 



OPERATIVE THERAPY IN 


POLMONARY TUBERCULOSIS 120 


Ruy unexplainable sjTnptom complex, demands investigation of the 
oleotliorax cavity. A good radiograph may show two fluid levels, 
and if such a finding is present, one may feel assured that the lower, 
denser shadow is due to a purulent exudate. The pleural car itj 
should next be explored and a specimen of its contents aspirated into 
a syringe. Trequently, one’s efforts will be rewarded by the recovery 
of a small quantity of purulent exudate, in rvhich event the exudate 
as well as some of the oil should be aspirated. This treatment should 
be repeated from time to time, depending upon the rapidity of the 
formation of the exudate and the character of the patient’s tempera- 
ture. If the exudate formation tends to persist, or the elevation of 
temperature does not subside, the oleothorax should be abandoned 
by withdrawing all oil, after which the empyema should be treated 
by means of aspiration and irrigation. 

END RESULTS 

Satisfactory results can be expected in approximately 60 per 
cent, of the cases wherein the oleothorax has been employed for dis- 
infection purposes, — that is, the empyema clears up and the collapse 
can be maintained either by air inflations or a complete oil bloclcade. 

When an oleothorax is employed to inhibit expansion, satisfac- 
tory results can be expected in approximately 50 per cent, of the 
cases'. By far the best results will be achieved in the “elective” oleo- 
thorax cases, and the most unsatisfactory results will be obtained in 
cases wherein the oleothorax has been established for compression 
purposes. 


EXTBA-PLEURAL PNEUMOLYSIS 

In the presence of circumscribed apical cavities, either unilateral 
or bilateral, one may in certain very selected cases consider extra- 
pleural pneumolysis. However, the case should be one wherein a 
pneumothorax has been attempted or failed because of diffuse and 
inoperable adhesions by the intrapleural method, and a phrenic 
neurectomy has been performed without success. 

Extrapleural pneumolysis has for its objective selective collapse 
of the involved portion of the lung. This is accomplished by expos- 
ing the parietal pleura through an intercostal incision, if there is 
VoL. II, Ser. 44—9 
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sufficient space between tbe ribs to introduce a finger, — otherwise, a 
short section of one or two ribs is removed, after which the parietal 
pleura is stripped from the endothoracic fascia, producing a pocket 
which is filled with a flap of muscle, fat or paraffin, with neutral bis- 
muth subcarbonate and 1.5 per cent, vioform. Or one may pack the 
space with a rubber dam and fill with gauze. Of the various filling 
materials, one may say that the fat and muscle fiU are the least satis- 
factory. The paraffin bismuth paste fill is not infrequently followed 
by ulceration of the pleura and discharge of the paste into the lung 
cavity j it has generally been unsatisfactory unless only a small fill is 
required. The authors have experienced a few successes with the 
rubber dam and gauze pack advocated by Lilienthal. A disadvantage 
of the latter method is that healing proceeds from the bottom of the 
wound and often leaves an unbecoming scar. In short, extrapleural 
pneumolysis is only of limited value. The operation is executed 
under local anesthesia. The site for the fill may be paravertebral, 
if the cavity is posteriorly located, or beneath the clavicle, if anterior. 
The method should be restricted to cavernous disease in the lung 
apex, with essential freedom of disease in the rest of the lung. Ex- 
trapleural pneumolysis is often indicated in cases wherein residual 
cavities have remained open following thoracoplasty. 

MULTIPLE IKTEECOSTAL NEUKECTOMY 

This operation, proposed by John Alexander, consists in the 
resection of the intercostal nerves of the diseased hemithorax. The 
nerves are exposed through a paravertebral incision under local anes- 
thesia. The operation alone provides for mobilization of the hemi- 
thorax, and combined with a phrenic neurectomy may be of value in 
selected cases. The indications for multiple intercostal neurectomy 
are not so well defined as for the other operative collapse procedures. 
However, the disease should be predominently unilateral. Disease 
in the contralateral lung, if present, should be quiescent. Exudative 
lesions offer less likelihood of benefit than productive ones. Inter- 
costal neurectomy should not be considered unless artificial pneumo- 
thorax and phrenic neurectomy, or both, have been tried and failed. 
Little benefit can be expected from the operation in the presence of 
large cavities. 



OPEEATIVE THEEAPT IN PULMONAEY TUBEEODLOaiS Idl 
PNEOilONOTOMY 

Tliis operation, proposed by Iiilicntbal, consists in tbe opening 
and direct drainage of tubercnious cavities through the chest -wnll. 
Lilienthal has reported three successful cases, and we have one case 
in which a satisfactory result was obtained. Tbe operation has many 
generally unrecognized possibilities. 

THE VALUE OP COLLAPSE THEEAPT IN THE HABILITATION OF THE 

TUBEECOLOUS 

The number of cases of pulmonary tuberculosis that should bo 
treated by collapse therapy are still much less than would indicate its 
full utilization. Intrapleural pneumolysis is the most neglected 
procedure. It is unfortunate that the technic and its value is not 
more generally known. Many cases presenting adhesions are con- 
demned to a thoracoplasty when the simpler operation, intrapleural 
pneumolysis, would give a satisfactory end result in approximately 
'fO per cent, of cases j and, in the end, the patient has a functionating 
lung instead of a permanently collapsed one. 

Artificial pneumothorax will restore to health about 40 to 60 per 
cent, of all cases subjected to this treatment. Pleuritic adhesions 
will prevent a satisfactory collapse in about 40 per cent, of cases, but 
of these a large nnmber will be appropriate for intrapleural pneu- 
molysis, and 60 to 70 per cent, will be provided with a satisfactory 
pneumothorax. 

More than half of the cases selected for collapse therapy wiU be 
successfully treated by artificial pneumothorax and its adjunct intra- 
pleural pneumolysis. Of tbe remaining minority, where no gas can 
be introduced, or tbe adhesions are not suitable for cutting, a phrenic 
neurectomy will he indicated in most of them and upwards of 15 
per cent, will recover. 

A thoracoplasty will he indicated in about one-fifth of the cases 
. selected for pneumothorax when tbe latter procedure cannot be car- 
ried out. Of these, 50 to 60 per cent, will recover. 

If operative collapse therapy were utilized to the extent it is in- 
dicated we feel very certain that many thousands of otherwise hope- 
less cases of pulmonary tuberculosis would be restored to health and 
useful lives. 
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This contribution is based upon studies and material from the combined 

service of ourselves and associate, Dr. Marr Bisaillon. 
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Although the procedure to be followed wJicn operation for 
peptic ulcer is decided upon is entirely within the domain of the 
surgeon, the indications for surgical intervention belong as well to 
the sphere of the internist. The ulcer patient consults the internist 
long — often years — ^before the condition progresses to the point 
where surgery is considered. Therefore, he must make the first 
decision regarding operation. 

Fortunately, it is the prevailing opinion that surgical interven- 
tion for uncomplicated peptic ulcer should be contemplated only after 
thorough medical treatment has proved ineffectual. But it is as 
important for the internist not to delay surgical treatment too long, 
as it is to avoid recommending it too soon. We believe it is the 
internist’s duty, also, to be clearly informed of the reasons for the 
various operative procedures. For example, he must know in what 
way operation is to remove the cause and restore normal function, 
and also the immediate and remote consequences and sequelae that 
may follow the different types of surgical procedure. It is only by 
being so instructed that he can give the best service to the patient 
in the way of preventing complications and sequelae, or in their 
treatment through dietetic and other medical methods. In general, 
the surgical indications for peptic ulcer may he divided into two 
groups: (1) Absolute, and (2) Relative. 

ABSOLUTE INDICATIONS FOE OPEEATION 

1. Perforation . — ^It is almost self-evident that perforation indi- 
cates operation. Nevertheless, there exists a difference of opinion 
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as to the degree of perforation whieh makes operation necessary. It 
is quite true that pin-point perforations — particularly on the pos- 
terior wall of the stomach or duodenum — frequently heal by con- 
nective tissue formation and that the patient thereafter remains com- 
fortable throughout the remainder of his life. One must realize, 
however, that it is difficult to judge, from symptoms alone, the degree 
of perforation. Occasionally an extensive perforation will not cause 
as severe, immediate symptoms as a very small perforation. Hence 
even though the perforation may be only suspected, we believe the 
patient should be given the benefit of the doubt and be immediately 
operated upon. 

As a rule, the operation is a life-saving procedure, and the 
surgeon is eager to close the abdomen as quickly as possible. Gen- 
erally he contents himself with stitching up the ulcer, or, if the ulcer 
is in the duodenum, with performing a gastroenterostomy. Eemark- 
ably enough, although the operation is only a palliative one, many 
patients have no further symptoms. There is no adequate ex- 
planation for this, although a possible reason may lie in the fact 
that many perforating ulcers give rise to no symptoms before per- 
foration. It seems plausible to assume that an ulcer which did not 
give rise to sensory symptoms before operation will not do so after- 
ward, during the process of repair. One is not to be misguided by 
the claim of certain authors that ulcers which perforate without first 
having given rise to symptoms must be present in hyposensitive indi- 
viduals. Had the individual experienced sensory or secretory dis- 
turbances prior to perforation, he would certainly have been aware 
of them. Having had no such disturbances, naturally he complained 
of no symptoms. Likewise, the patient who suffers before perfora- 
tion is very apt to continue after the operation to have symptoms 
which necessitate medical treatment or even a second, radical 
operation. 

We take this stand regarding the indications for surgery in per- 
forated ulcer because recovery depends entirely upon how soon after 
perforation the patient is operated upon. If operated upon within 
the first twelve hours, recovery take's place in 90 per cent, of cases. 
If surgery is delayed for from twelve to forty-eight hours, recovery 
occurs in 50 per cent, of cases; after forty-eight hours, the delay is 
almost always fatal. Therefore, we are of the opinion that it is 
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better to have the surgeon operate and find a very small or no per- 
foration than to wait and find general peritonitis. 

2. Hematemesis.—Wieii hematemesis is repeated more^ than 
twice operation is unquestionably indicated. The only decision to 
be made is whether to wait for the' bleeding to stop or to proceed at 
once. Fortunately, in the vast majority of cases, the hemorrhage 
subsides completely within two or three days so that one can wait for 
the patient to recuperate before the operation is performed. In some 
cases, however, despite all treatment, bleeding continues and the 
patient rapidly sinks. This is especially true if a pancreatico- 
duodenal vessel has ruptured. If bleeding is still profuse after 
twenty-four to forty-eight hours and there are continued manifesta- 
tions of collapse, despite the use of blood transfusions and other 
methods of treatment, the surgeon should intervene without delay. 

The responsibility for prompt treatment is great in bleeding 
cases because the patient may have had no ulcer symptoms whatever 
prior to the hemorrhage, which usually comes on unexpectedly. It 
has been our experience that when a patient bleeds more than twice 
he will bleed again and again. A case exemplifying both of these 
points is this. A patient came into the ofSce with no symptoms, 
other than a feeling of weakness. "While on the table, during the 
examination, he turned deathly pale, his blood pressure fell, and he 
was in collapse from profuse hemorrhage. He was transferred to a 
hospital at once and, after a few weeks, made a complete recovery. 
He had had absolutely no ulcer symptoms, although after the first 
hemorrhage roentgen ray examination showed a duodenal ulcer. 
This occurred in the spring of 1927. A year and a half later he 
again had a fainting spell and black stools, bleeding actively fox 
several days. Following transfusions and medical treatment he 
recovered. We advised operation, but this was refused. However, 
after a poor response to medical treatment following a fourth hemor- 
rhage he finally consented. A partial gastrectomy was performed. 
Since then the patient has been well. Throughout the period prior 
to operation, the patient had had no ulcer symptoms. It was, in 
fact, his introspection which saved his life because, after the second 
hemorrhage, he became so alarmed that, even against our advice, he 
insisted upon bringing his stool to the ofdce daily for examination. 
On the evening before operation he felt entirely well. ' Slight ab- 
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dominal discomfort and a black stool, However, led him to seek aid 
at once so that it was possible to bring him into the hospital very soon 
after the hemorrhage began. 

3. Anemia due to sloio oozing . — ^Although anemia due to slow 
oozing is exceptional, when it does occur it can not. only prevent 
healing of the nicer, but, as is claimed by Boas, may lead to an- 
acidity and become the forerunner of cancer on the basis of ulcer. 
Surgical intervention, therefore, should not be delayed. When a 
patient bleeds or oozes slowly from a mucous membrane, the develop- 
ment of anemia is rapid and recovery is unlikely unless there is 
radical treatment, in contradistinction to the rather rapid recovery 
from anemia caused by bleeding from endothelial surfaces. We 
believe^ that bleeding from an endothelial surface stimulates the 
hematopoietic system to the formation of new red blood cells much 
more rapidly than does oozing from a mucous membrane. It is well 
known clinically that when an acute hemorrhage from the lungs 
occurs, the patient does not develop anemia as rapidly as when bleed- 
ing comes from the stomach, uterus or rectum, 

4. Persistence of frequently recurrent ulcer symftoms . — Should 
ulcer symptoms persist, despite the most careful treatment, opera- 
tion becomes a necessity. This is true, also, when — although immedi- 
ate symptoms may abate — recurrences are frequent in spite of every 
precaution, 

5. Increase in size of a niche . — ^Evidence of increasing size of a 
niche or failure ot the niche to disappear under careful medical 
treatment is another indication for operation. This is not so be- 
cause a large niche signifies cancer, but because it indicates a large, 
indurated ulcer with surrounding reactive or inflammatory changes 
making healing very difldcult. If healing does occur there is no 
chance for a satisfactory return of gastric function owing to de- 
formity. The patient is usually unable to endure so uncomfortable 
an existence and welcomes the relief offered by surgery. 

6. .Progressive pyloric or duodenal stenosis . — If delay in, empty- 
ing becomes increasingly pronounced so that recovery cannot ta^ 
place and even partial comfort is impossible, the patient should 
operated upon. The more complete the stenosis, the more urgent 
the need for operation. 

Associated introrobdominal disease . — It is well known that w 
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there is a diseased gall bladder or appendix in conjunction ivith 
peptic nicer, such a diseased organ may bo just as responsible for 
the symptoms ivhich are present as the ulcer itself. ^Moreover, 
medical treatment in the presence of such associated disease is of 
little or no avail. So operation is definitely indicated, but we thiulc 
that tlie surgeon should remove the appendix or gall bladder alone 
if inspection of the ulcer area reveals a small ulcer that is not intei* 
fering with the emptying of the stomach. 

EELATrVE INDICATIOXB FOE OFEEATION 

Among the relative indications for operation, one must, unfor- 
tunately, include the economic status of the individual. When it 
is impossible for a patient properly to follow treatment, and when 
the symptoms are of such a degree as to make relief imperative, one 
must then consider the benefits offered by surgery. It is unfortu- 
nate that economic conditions should be one of the detemining fac- 
tors among the surgical indications for peptic ulcer, but it is so, 
nevertheless, because many patients are so placed in life that a pro- 
tracted rest-in-bed, medical program cannot be followed. If hos- 
pitals and private sanitaria, as well as health resorts with or without 
spas, were more attentive to dietetic rules, the medical treatment of 
ulcer would be shortened and more cures effected because more pa- 
tients could afford to undergo the treatment. 

Included in the group of cases in which there are relative indi- 
cations for operation is the patient with adhesions between the stom- 
ach and adjacent organs. These adhesions may he more responsible 
for the symptoms than the ulcer itself. 

In cases in which there is delayed emptying of the stomach due 
.to spasm of the sphincter pylorica rather than to the ulcer itself, 
medical treatment may he beneficial. If it is not, or if the patient 
cannot afford the necessarily prolonged medical treatment, operation 
should he advised. 


TYPE OF OFEEATION 

The aim of surgery in the treatment of peptic nicer has been 
to find the type of operation which will meet three requirements, 
namely, cure of the ulcer, restitution of function, and the lowest 
possible death rate. A number of operations have been devised with 
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tliis three-fold object in view. Chief among these are, posterior or 
anterior gastroenterostomy; gastroenterostomy with pyloric exclu- 
sion; excision and cauterization of the ulcer; sleeve resection; py- 
lorectomy with Bilroth I or Bilroth^ II; gastroduodenostomy and 
modifications thereof, such as the Kocher and Polya procedures ; and, 
finally, subtotal gastrectomy. 

GASTEOENTEROSTOMT 

Gastroenterostomy was devised and introduced by Woelfler® of 
Vienna for the specific purpose of relieving pyloric stenosis. A new ^ 
opening was made in the stomach to connect with the jejunum, thus 
permitting food to pass into the small intestines without going 
through the pylorus. Anterior gastroenterostomy was performed 
at first, but was soon replaced by posterior gastroenterostomy, except 
in those cases where, for technical reasons, a posterior gastroenter- 
ostomy was impossible. Because gastroenterostomy is a compara- 
tively minor operation, with an exceedingly low mortality, and be- 
cause in the instances (about 70 per cent.) in which the results are 
satisfactory the patient is enabled to lead a comfortable existence, 
without digestive disturbances, this procedure rapidly gained favor. 

Numerous theories were advanced to explain the favorable re- 
sults of gastroenterostomy. One was that food is drained directly 
from the stomach into the small intestines without the necessity of 
peristalsis on the part of the stomach, thus sparing motor function 
and reducing acid secretions to a minimum. It seemed reasonable 
to assume that, the stomach’s function being spared, the ulcer would 
have a chance to heal. 

Paterson^ attributed the success of the operation to the fact that, 
following it, there is a decrease of total chlorides in the stomach. 
Others have attributed the diminished acidity after gastroenteros- 
tomy to the regurgitation of intestinal juices into the stomach whic 
alhalinize its contents. 

With the advent of the roentgen ray, it was seen that gastro- 
enterostomy does not convert the stomach into a mere drainage tu e. 
Cannon,® and later Cannon and Blake,® demonstrated expermen 
tally on animals that, after gastroenterostomy, the mode of n i^g, 
peristalsis and the tendency of the chymified food to pass t roug^ 
the pylorus, are exactly the same as when no gastroenterostomy 
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been perfonned. They showed that after the operation food passes 
only intermittently tbrougli the narrow stoma and that, even when 
the pylorus is closed by the operation, it reopens after an interval 
of a few weeks or months. These experimental observations were 
confirmed in man by clinicians, who demonstrated rocntgcnologically 
that shortly after a gastroenterostomy the contents of the stomach 
pass not only through the new stoma, but also through the pylonis, 
more often through the pylorus than through the stoma, von Eisels- 
berg^ in Vienna and A. A. Berg® in this country tried to prevent 
this by suturing the pylorus at the time of the operation for gastro- 
enterostomy, but clinical experience has shown, just ns have animal 
experiments, that in most cases the pylorus eventually reopens. It 
was found, also, that when the pylorus is excluded, gastric acidity 
becomes higher because regurgitation of duodenal contents into the 
stomach is interfered with, and that jejunal ulcers occur more often 
than after simple gastroenterostomy. 

When it was found that there is recurrence of the ulcer or the 
formation of a new ulcer in about 30 per cent, of cases after gastro- 
enterostomy, and that other complications may result, this procedure 
began to lose ground and other types of operation were devised. 
The fact remains, however, that simple gastroenterostomy does re- 
lieve the symptoms of ulcer in a great many cases. This may be ac- 
counted for by the fact that drainage does exist during the early 
period following operation, and that, during this period, when food 
is diverted from the ulcerated area, the stomach empties itself with- 
out marked peristalsis and contains a minimum of secretions so that 
the nicer has a chance to heal. In our experience those cases in 
which the favorable results are permanent, the ulcer has healed to 
such an extent that it does not recur with the return of normal peris- 
talsis and gastric acidity. 

EXCISION AND CADTEEIZATION 

The first operation devised to remove the ulcer itself was intro- 
duced by Balfour® and is still performed by many surgeons for small 
duodenal ulcers. Most surgeons prefer to use it in conjunction with 
gastrojejunostomy because excision alone is sometimes followed by 
adhesions between the point of excision and adjacent or gans , leading 
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to stenosis. If excision with cauterization is performed upon an 
ulcer on the lesser curvature of the stomach, particularly in the pars 
media, there is so often incessant vomiting after the operation, caus- 
ing death unless a jejunostomy is performed, that this procedure has 
been largely discontinued for this type of ulcer. 

SLEEVE EESECTION 

Sleeve resection with anastomosis of the upper and lower parts 
of the stomach was introduced to obviate postoperative vomiting, 
but has such a high mortality that it is seldom used. 

GASTBODUODENOSTOMT 

When there is a large ulcer in the duodenum or at the pylorus, 
resection of the ulcer bearing area, with gastroduodenostomy — that 
is, attaching the stump of the stomach to the lower part of the duo- 
denum — has the advantage of eliminating the possibility of jejunal 
ulcer. The gastric contents drain directly into the duodenum, which 
is more or less accustomed to acid secretions, and is there counter- 
acted by bile and intestinal juices. This is the Kocher^® pro- 
cedure. Another procedure is the Polya^^ operation which corre- 
sponds to the Finney^" operation and is sometimes called 
pyloroplasty. The opening is made laterally in the duodenum, 
taking in the entire pyloric ring, so that a very large opening is 
provided between the stomach and the duodenum, Finney states 
that the special advantage of this operation is that the ulcer on the 
anterior wall of the pylorus or duodenum, or even on the lesser curva- 
ture of the stomach near the pylorus, can be very well visualized. 

PYLOEECTOMY OB PAETIAL GASTBECTOMY 

When portions of the pylorus and of the duodenum are re 
moved, the operation is called pylorectomy, or partial gastrectomj. 
This procedure is usually caimied out for a large ulcer on the pylorus 
or in the first portion of the duodenum. It is sometimes performe 
in conjunction with a Bilroth I, that is, by connecting the stomac , 
after the excision, with the lower part of the duodenum. Occasion 
ally it is carried out in conjunction with a posterior gastrojejunos 
tomy, that is with a Bilroth IL 
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SDBTOT^VL GASTRECTOMY 

The most radical operation devised for the cwve of peptic 111001 ' 
is subtotal gastrectomj'. It is practiced in this country by A. A. 
Berg’’® and othei’s, irrespective of the size or the location of the 
ulcer 5 even for a small ulcer in the first portion of the duodenum. 
Its advocates claim that it not only removes the ulcer proper, but the 
entire ulcer bearing areaj that is, all of the region from just below 
the incisura angularis to the end of the fimt portion of the duo- 
denum. However, those who state that the ulcer bearing area must 
be removed to prevent the formation of a new ulcer would have us 
believe that the entire area is subject to ulcer formation so that if 
only the portion containing the ulcer is removed now ulcers can and 
often will form in the part allowed to remain. The truth is, however, 
that in the vast majority of cases ulcer is encountered singly, or at 
most doubly, and that after the healing of one ulcer, by medical or 
surgical means, another ulcer very seldom forms. It is admitted that 
subtotal gastrectomy does preclude all possibility of the fomation 
of a new gastric or duodenal ulcer and that it obviates the possibility 
of marginal or jejunal ulcer to a considerable extent, but the mor- 
tality, even in the best hands, is a great deal higher than after any 
other type of operation. Therefore, we cannot concur in advocating 
this procedure for every type of ulcer without exception. Rather 
do we adhere to the wise teaching of Rinney and also of Lahey,®'' 
namely, that the kind of operation is to be determined by the sur- 
geon after he has opened the abdomen, with subtotal gastrectomy re- 
served for those cases with ( 1 ) multiple ulcers, ( 2 ) marked de- 
formity of the stomach, (3) an ulcer situated high on the lesser 
curvature of the stomach, (4) an extremely large ulcer, or (5) an 
ulcer that awakens the slightest suspicion of malignant degeneration. 

The advocates of subtotal gastrectomy lay special emphasis on 
the fact that this procedure removes the causes of ulcer which are, in 
their opinion, gastric catarrh and gastric acidity. They base this 
contention on the fact that in the majority of resected cases of peptic 
ulcer there is definite evidence of pyloritis. However, we do not 
believe that pyloritis is a forerunner of ulcer, but a consequence of 
it. If gastric catarrh or minute, multiple erosions were actually 
forerunners of peptic ulcer, the postoperative effect of gastroenter- 
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ostomy would be, in the majority of cases, the formation of a new 
ulcer in the immediate vicinity of the old ulcer. But this seldom 
happens. Although the multiple areas of erosion alleged by the 
advocates of subtotal gastrectomy to be ulcers in the process of 
foivnation may be so in some esses, yet in most instances such ero- 
sions and the accompanying edema disappear with the subsidence of 
symptoms. Our clinical studies have convinced us that there is no 
evidence of actual catarrh in the vast majority of cases, and that 
when catarrh is present in the vicinity of the ulcer it is usually found 
during the active stage of the ulcer and disappears with cessation of 
the activity of the ulcer. 

There is no doubt that acidity, especially hyperacidity, is largely 
responsible for the symptoms of ulcer and can prevent its healing, 
but in our opinion it is no more a cause of ulcer than is gastric 
catarrh. After an ulcer has been healed by medical treatment there 
is as much acid in the stomach as before but the patient experiences 
no symptoms, and if the ulcer does not heal even normal acidity, 
but especially the slightest increase in acidity, will so irritate the 
raw surface of the ulcer that symptoms are produced. But once an 
ulcer has healed, the acidity in the stomach will not cause another 
ulcer to appear any more than it caused the first ulcer. However, 
in such portions of the digestive tract as, for instance, the jejunum 
or ileum, where acidity is not present physiologically, the gastric con- 
tents if they reach this region may be' a primary cause of ulcer in 
this location. 


OOMPLIOATIOIfS AND SEQUEDAB OP GASTEIO OPEEATIONS 

In order best to understand postoperative management and the 
prevention of complications, it is essential to know how healing 
takes place postpperatively. 

Marchand^® has shown experimentally that an incision throng 
only the mucous membrane of the stomach heals readily within a 
few hours or a day. When glandular structures also are cut, healing 
takes place within a few days without scar formation. But if t e 
incision extends into the muscular layer a considerably longer perio 
of time is required for healing which occurs by cicatricial contoc 
tion, causing deformity. If the serous membrane also is incise , 
there is an outpouring of fibrin over the serosa which forms 
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connectiTe tissue, causing increased contraction and deformity. Oc- 
casionally, instead of the formation of conncctivo tissue, the fibrin 
softens, breaks down, and delays or prevents healing. If infection 
occims in the process of healing, the entire area may suppurate and 
break down. 

Oozing of Mood in- ilia stomach 'proper , — ^Applying Marchand’s 
experimental findings to gastric surgery in man, it is evident that 
because the incision milst go through all layers, healing takes place 
slowly and by cicatricial contraction, causing various degrees of 
deformity. The mucous membrane heals first, but within the first 
few days there is usually hyperemia in the incised area or its imme- 
diate vicinity, and there may be rupture of small capillaries fol- 
lowed by the oozing of small quantities of blood in the stomach. 
Sometimes the blood accumulates in the stomach until there is sud- 
den hematemesis, which explains why, practically always after opera- 
.tion upon the stomach, if there is postoperative vomiting during the 
first five or six days, there is some evidence of blood in the vomitus, 
and why, when there is no vomiting, there is usually occult blood 
in the stool. "When the bleeding comes only from hyperemic areas 
or from small capillaries, even frank hematemesis need not be alarm- 
ing unless it is persistent and accompanied by acute dilatation of the 
stomach with symptoms of collapse. 

The symptoms depend upon the quantity of blood that oozes. 
If small, the patient may experience only distress in the upper ab- 
domen, with regurgitation or vomiting of small quantities of gastric, 
blood-tinged fluid. After a few days the symptoms subside. But if 
the quantity is large, there are the usual symptoms of internal 
hemorrhage. 

Leakage of the wound . — Should there be an insufficient forma- 
tion of granulation tissue within the first four or five days, the 
stitches in the external suture line may loosen, allowing blood to 
escape into the surrounding tissues and to form a hematoma which 
is usually absorbed without further complication. If not absorbed, 
perigastric infiltration develops which, even though non-suppurative, 
gives rise to a palpable mass in the region of the wound. 

The patient usually complains suddenly of severe pain in the 
■upper abdomen, as well as of burning pain in the wound area. One 
may be inclined to ignore this particular symptom because there is 
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usually some pain over the incision after all abdominal operations. 
However, if the burning pain increases in intensity, it is important 
to consider the possibility of local infiltration due to wound leakage, 
Palpation alone is not a sufficient guide to diagnosis because, in 
nearly all cases, there is local induration along the suture line. 
There is usually an increased leukocyte count and often an increase 
of polymorphonuclears to 80 per cent, or 85 per cent. Should the 
temperature continue to rise, if tendeiness becomes more marked 
and if the leukocyte count increases, it is reasonable to assume that 
suppuration is taking place, necessitating an early incision in order 
to prevent further suffering and additional complications. 

Atony with or without dilatation of the stomach. — ^It often hap- 
pens that within the first forty-eight hours after operation, the 
patient complains of severe pressure in the upper abdomen. On 
physical examination one detects tympany over Traube’s space and 
gurgling and splashing in the stomach, the gurgling sound being 
transmitted over almost the entire heart, indicating the presence of 
air and fluid. If, during this stage, the patient is relieved by gastric 
lavage, the more severe complication of atony with acute dilatation 
of the stomach may be prevented. If the symptoms are not heeded, 
the patient may, within the next twelve hours suddenly begin to 
vomit large quantities of gastric secretions and even regurgitated in- 
testinal contents; symptoms of collapse may come on indicating 


acute dilatation of the stomach due to progressive atony. 

Aseptic suhphrenic inflammation. — Occasionally, during the first 
or second week after a gastric operation, pain develops in the left or 
right hypochondrium, accompanied by moderate elevation of tem- 
perature and diminished breathing at the base of the lung on the 
affected side, with roentgenologic manifestations of an elevated dia- 
phragm. These findings awaken the suspicion of a subphrenic ab- 
scess, but, after a few days or possibly weeks, the patient makes a 
complete recovery, indicating that the condition was an aseptic m 
flammation.- In most cases, this aseptic inflammation gives rise to 


postoperative adhesions, 

BuTiphrenic abscess. — A complication that is still fairly frequen 
is right or left subphrenic abscess, more often left-sided, occasiona y 
bilateral. The abscess may occur in any anterior or posterior sac or 
in the omental bursa. Although symptoms may appear as ear y a 
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the second or third week, complete evidence of suppuration may 
not present itself until the third or fourth week, sometimes not until 
the patient has left the hospital. 

The first symptom is pain in the upper abdomen, greater on the 
affected side, with almost typical phrenic nerve radiation. The 
severity of the pain varies from mild to intense, which is veiy mis* 
leading. There is a non-productive cough which causes pain over the 
lower part of the chest. This paiii on coughing may he so severe 
that the patient suppresses the cough in order to avoid the pain. The 
condition progresses slowly and for weeks may he erroneously ’diag- 
nosed as an infection of the pleura or base of the lung. 

One of the earliest physical signs is diminished breathing at the 
base of the lung on the affected side. This is duo to atelectasis which 
is caused by elevation of the diaphragm. There is therefore dimin- 
ished respiratory excursion of the base of the lower lobe of the lung 
on the affected side, and there is flatness over the base of the lung. 
As the condition progresses, fluid begins to accumulate in the pleura, 
the so-called “sympathetic effusion,” which seldom becomes puru- 
lent. There is tenderness on palpation of the affected side, aggra- 
vated by forcible pressure laterally over the lower ribs. An erro- 
neous diagnosis is sometimes made of a primary infection of the 
lungs or pleura. However, in sympathetic effusion there is reso- 
nance in the lower axilla and tympany over the low'ermost part of 
the axilla, due to the presence of air at the top of the abscess. 

If the abscess is neglected it may break into a neighboring organ. 
Eor instance, a left-sided subphrenic abscess may break into the 
spleen causing suppuration of the spleen ; a right-sided abscess may 
break into the liver, causing a liver abscess ; or the abscess may break 
into the peritoneal cavity or into the retroperitoneal space, giving 
rise to localized or generalized peritonitis. 

Siccoughing. During the first few days after gastric operation, 
hiccoughing is sometimes a very alarming symptom. It is not neces- 
sarily due to peritonitis, but may be caused by a little infiltration 
around the wound, by irritation of the vagus nerve, or by spasm of 
the diaphragm. It is very exhausting to the patient, whatever the 
cause may be, and gives him no chance to sleep. It may even lead 
to circulatory failure. 

Generalized peritonitis . — The outstanding symptoms of general- 
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ized peritonitis are : facies Hippocratica, wet cold skin, rapid thready 
pulse, and a climbing temperature. Vomiting is rare because of the 
abdominal pain, but there may be regurgitation of brownish, hloocl- 
tinged fluid having a decomposed odor. The tongue is parched; 
thirst is extreme. The abdomen is distended, rigid, and extremelj 
tender. The blood pressure is very low and an extreme leukocytosis 
is a most important finding. The condition usually terminates with 
extreme cardiac weakness or edema of the lungs. 

Massive collapse of the lung. — Of the many pulmonary complica- 
tions, the earliest is massive collapse of the lung. Although this is 
a very alarming complication, sometimes fatal, it is often possible to 
prevent it or treat it successfully if it is diagnosed early. 

The symptoms are: severe dyspnoea, cyanosis, extremely rapid 
x-espirations, rapid and thready pulse, and an elevation of tempera- 
ture, sometimes to 103° F. or 104° F. There may he vomiting, 
simulating an intra-abdominal complication, but the fact that the 
breathing is entirely abdominal speaks against such a diagnosis. 
There is not much pain. 

Physical examination reveals dnlness over almost the entire af- 
fected side. The breath soxxnds are diminished or absent, simulating 
effusion, but, in contradistinction to effusion, the heart is not pushed 
to the opposite side, but is pulled toward the affected side. If the 
collapse is of the left lung, the apex heat of the heart is palpable and 
the heart sounds are heard in the left axilla; if the right lung has 
collapsed the apex heat may he palpable in the epigastrium. 

The roentgen ray examination reveals a diffuse shadow on the 
affected side without lung markings. The heart is pulled toward the 
affected side, and the dome of the diaphragm on that side, although 
seen only indistinctly, is considerably elevated. Fluoroscopically, 
one can see the entire mediastinum move on inspiration toward the 


affected side. 

Postoperaiive pneumonia. — ^Although this is a much more fre- 
quent complication than massive collapse of the lung, it does not 
occur as a rule until from three to five days after operation. 

The symptoms and treatment are too well known to nee e- 


scription, _ tu, • • till 

Pulmonary erribolimn with or without infarction. is is s > 

unfortunately, not an uncommon occurrence, particularly a ter gas 
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trie operations. It occurs usually just as tlie patient tcgius to sit up 
or get out of bed, some ten or tivelve days after operation. The effect 
of the embolus depends upon whether it obliterates a small or a large 
pulmonary vessel. If a small one, the a3Tnptoms maj* be so insignifi- 
cant as not to be recognized except possibly by the fact that the 
patient has experienced a sudden, brief sensation of uneasiness in 
the chest with moderately increased respirations, a moderate eleva- 
tion of temperature, and some increase in pulse rate. There may 
also be a slight cough. 

Should the embolus obliterate a vessel of large size the imme- 
diate symptoms are: sudden severe pain in the chest with marhed 
dyspnoea, increased respiratory rate, elevation of temperature, rapid 
pulse, and a cough that, at first, is dry and non-productive. As a 
large embolus is usually followed by pulmonary infarction, hemop- 
tysis and sometimes expectoration of large quantities of blood — tnie 
hemon’hage of the lung — may occur. There is generally a reactive 
pleurisy so that definite friction can be detected and in some cases 
palpated. Where the pleurisy is not marked, crepitant rales, dimin- 
ished breathing or broncho-vesicular breathing, and egophany are 
present over the affected area. The infarct may be completely ab- 
sorbed or it may give rise to hemorrhagic effusion lasting for weeks, 
sometimes necessitating operation. Although the effusion is never 
large enough to call for aspiration, the pain may be so severe as to 
require it. Very rarely does the infarct suppurate and give rise to 
lung abscess or to gangrene of the lung. Generally, absorption of 
the effusion takes place, the healing of the infarcted area requiring 
a considerable time. 

If the infarction extends from the region of the hilum to the 
periphery, the roentgen ray examination nearly always reveals a 
triangular shadow with the base of the triangle toward the hilum. 

When the embolus is so large that it obliterates a large pulmonary 
artery, death may be instantaneous or be preceded by extreme pain 
in the chest, inability to catch the breath, extreme cyanosis, and cold 
perspiration. The patient may scarcely have time to call for aid 
before death occurs. There is a blocking of the pulmonary circula- 
tion which interferes with the oxygenation of the arterial blood so 

that the blood pressure falls suddenly and there is anemia of the 
brain. 
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COMPLICATIONS AND SEQUELAE OF QASTEOENTEEOBTOMY 

Each of the operations for peptic ulcer has its peculiar complica- 
tions. Gastroenterostomy has been criticised because it may be fol- 
lowed by unpleasant sequelae from within a few months to many 
years thereafter. Because such sequelae hare been rather fre- 
quent aud are actually the result of the gastroenterostomy^ Pribram''^ 
has called gastroenterostomy a disease. However, if the operation 
is performed when indicated this is much too pessimistic a view. 

The main complications of gastz’oenterostomy are: (1) Disturb- 
ances in mode of emptying, — either too rapid emptying due to the 
large gasti’oenterostomy opening, or delayed emptying due to atony 
of the stomach or spasm of the stoma; (2) recurrence of the old 
ulcer; (3) formation of a new peptic ulcer; (4) formation of a gas- 
trojejunal or jejunal ulcer; (5) the ^'vicious cycle’'; (6) gnsti-o- 
colic or jejunal fistula; aud (7) adhesions. 

Too rajnd emptying of the stomach . — It is well known that, for 
the first few months after gastroenterostomy, there is a strong tend- 
ency for the stomach to empty itself very rapidly through the gastro- 
enterostomy opening. There is a minimum of peristalsis during this 
period so that the stomach empties almost hy drainage, which may 
be nature’s effort to spare the stomach. Only when the new stoma 
acquires sphincferie action does the stomach again undergo peris- 
talsis, after which time it empties almost as does the normal stomach. 

Catarrh of the small intestines . — Hue to the too rapid emptying, 
the food is poorly digested and may cause catarrh of the small intes- 
tines, giving rise to symptoms of distress an hour or two after meals. 
The distress is particularly felt in the mid-ahdomeu and there is 
sensitiveness to pressure to the left of the umhilicus. There is also 
a sensitive area over the left side of the spine in the region of the 
second lumbar vertebra. Because of this left-sided pain, gastro 
jejunal or jejunal ulcer is suggested. However, there is never any 
iuterdigestive pain in these cases as there is in gastro-jejunal or 
jejunal ulcer. The patient complains of considerable gurgling m 
the mid-abdomen and there is loss of appetite and weight. Perio 
of comfort alternate with periods of distress, the latter being brong 
on by tbe slightest indiscretion in diet, particularly when fata^ 
eaten. Hot infrequently the stool contains macroscopic and micr 
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scopic fat gloliules and microscopic fatty acid ciystals, simulating 
the findings of gastro-colic or jejmio-colic fistula. There is no visible 
mucus on the surface of the stool and there is no blood in the stool, 
except ivhen there is associated catarrh of the colon. 

Upon making a roentgen ray examination, one finds that tu’o 
houm after ingestion of the contrast meal, a large part of it has 
reached the ascending colon and that some is in the small intestines. 
If the contrast barium meal does not reach the ascending colon in 
two hours, Porges^'^ has found that a lieavier meal consisting of eggs, 
meat, etc., in addition to the contrast meal, will increase the motility 
of the small intestines so that the food reaches the ascending colon 
within this time. 

Catarrh of the larger hile ducts. — A complication that may occur 
secondary to intestinal catarrh as a result of the too-rapid emptying 
of the stomach is catarrh of the larger bile ducts. Sometimes there 
is even the formation of gall stones secondary to the intestinal ca- 
tarrh. This is thought by Porges to be due to the fact that because 
of the intestinal catarrh the permeability of the intestinal wall to 
bacteria is enhanced. Hence entrance of bacteria through the portal 
circulation into the liver is possible, leading to infection of the 
bile ducts and, in some cases, to the formation of gall stones. Porges 
quotes cases in which operation for gall stones was required within 
a year or two after gastroenterostomy, although at the time of the 
gastroenterostomy the gall bladder had been found to be normal. 
Our experience confirms this observation. 

Typhlitis. — Occasionally, due to very rapid emptying of the 
stomach and the ensuing catarrh, typhlitis develops. This is often 
mistaken for appendicitis. Diagnosis is of the utmost importance 
for the reason that these cases can be managed by proper medical 
treatment without recourse to surgery. 

Belayed emptying due to atony . — Occasionally there is marked 
delay in emptying due to atony of the stomach, which may have 
existed before the operation or may have developed thereafter. The 
outstanding symptoms are a sense of fullness and pressure in the 
epigastrium, sometimes extending into the throat, after only a few 
morsels of food. There is a strong inclination to belch or regurgitate 
food and sometimes the patient must relieve himself by induced 
vomiting, spontaneous vomiting rarely occurring. 
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riuoroscopicallj, one observes that tbe gastroenterostomy open- 
ing functions well, food being seen to leave tbe stomacb through this 
opening during tbe early part of digestion. Complete emptying of 
tbe stomacb, however, is delayed beyond normal time. Four, five, 
or six hours after a meal tbe greater part of tbe food may still be in 
the stomacb. The stomacb has all tbe characteristics that go with 
atony, namely, a very large airbag, tbe fornix does not bold tbe food 
at all, and tbe lower part of tbe stomacb is considerably distended 
since peristalsis is either absent or very superdcial. In most eases 
tbe stomacb is ptosed so that tbe greater curvature is several inches 
below the crest of the ilium. 

Delayed emptying due io spasm of the stoma . — ^It is remarkable 
that sometimes after years during which tbe stoma has functioned 
properly or with food going through both tbe pylorus and tbe stoma, 
tbe patient complains suddenly of gastric distress and of pain that 
comes on immediately after eating and increases in intensity as tbe 
process of digestion goes on, until it reaches its height after three or 
four hours. There is often spontaneous vomiting, tbe vomitus con- 
sisting of sour gastric contents, markedly acid in character, and 
often containing thoroughly cbymified particles. Tbe appetite is 
usually good, but tbe patient- is afraid to eat. There is tenderness 
over tbe entire upper abdomen, and one is suspicious that the patient 
has a marginal or jejunal ulcer. Real interdigestive pain, however, 
is absent, and tbe sensitiveness to pressure is not localized, as it 
would be in jejunal ulcer. 

Tbe roentgen ray examination reveals that, although the food 
has a tendency to pass through tbe stoma, or through both tbe pylorus 
and stoma, its passage is delayed. Tbe food passes through in a very 
t.biu stream and sometimes has to be forced from tbe stoma into the 
jejunum by tbe palpating band. There is considerable residue three, 
four, and even five hours after a meal, depending upon bow well the 
pylorus functions. Should it function poorly, there may be a residue 
ten, twelve or even twenty-four hours after a meal, simulating com- 
plete stenosis. 

Recurrence of the ulcer . — ^In view of the fact that tbe ulcer is no 
removed by gastroenterostomy, there is a possibility that it may 
recur. This is particularly true of ulcer on tbe lesser curvature o 
tbe stomacb or duodenum, if tbe ulcer was non-stenosing an m a 
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florid state at tlie time of operation. The recurrence of sjTuptoms 
typical of peptic ulcer may occur early or late after the gastroenter- 
ostomy, often following a period of apparent healing of the ulcer. 

Occurrence of ft new vlcer . — We have found that this is far less 
frec^uent than a return of sj-mptoms due to recurrence of the old 
ulcer. Should a nevr peptic ulcer form, however, the sjnnptoms and 
signs do not differ from those caused by the original ulcer for which 
operation was performed. 

Marginal or jejunal ulcer . — It has been found that jejunal ulcer 
occurs in from 20 per cent, to 30 per cent, of cases in which gastro- 
enterostomy has been performed. It is most likely to occur in the 
afferent or efferent loop, or just at the ring of the new stoma, in 
which event it is called a marginal ulcer. Once it was thought that 
pyloric resection would lower the percentage of jejunal ulcers, but 
this did not prove to be the case. It was reasoned that, inasmuch as 
the action of the pylorus stimulates the acid cells in the corpus, re- 
section of the pylorus would remove the acid factor that cause 
jejunal ulcer. It was found, however, that after resection of the 
pylorus gastric acidity is as high, or higher than before. 

Jejunal ulcer generally occurs between one and four years after 
the operation, although it can occur much earlier or much later. 
Carman^® has reported its occurrence twenty-one years after 
operation. 

The cause of marginal ulcer, as pointed out by the W. J. llayo^® 
and by Hoynihan,"® is non-absorption of sutures, whereas jejunal 
ulcer is attributed by some authors to an injury of the jejunum at 
the time of operation which predisposes the area to ulcer formation. 
We are unable to accept this explanation because jejunal ulcer does 
not follow gastroenterostomy for gastric cancer, although here, too, 
jejunum may be injured at operation. An important cause of 
jejimal ulcer, we believe, is the fact that the jejunum is not accus- 
tomed to the acid gastric chyme, normally gastric secretions are 
neutralized by regurgitation of the intestinal contents through the 
pylorus and duodenum. If, for some reason, this regurgitation is 
disturbed so that the neutralizing effect is diminished, the gastric 
acid contents reach the jejunum in its afferent or efferent part, stag- 
nate there, and cause, first, irritation and, later, ulcer. The lack of 
regurgitation of jejunal contents into the stomach to bring about 
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neutralizatiou may be due to a functional disturbance in the jejunum, 
which would explain why symptoms of gastric distress, due to catarrh 
in the jejunum, may precede the foimation of a jejunal ulcer. 

One of the most typical symptoms of jejunal ulcer is that there 
is a period before the actual symptoms begin in which the patient 
complains of vague gastric disturbances. These vague symptoms 
consist of distress in the upper abdomen and loss of appetite and 
weight. The loss of weight and appetite is due to disturbance in the 
absorption of food in the small intestines as well as to disturbance 
in the assimilation of food. This loss of weight is more pronounced 
in jejunal than in marginal ulcer. As the ulcer develops, interdiges- 
tive pain appears three or four hours after a meal, relieved by food, 
but not so completely alleviated as is the pain of peptic ulcer. The 
patient often points directly to the seat of pain as being one, or one 
and a half inches to the left of the umbilicus. Periodicity is not 
concurrent with seasonal changes. There may be symptom free 
intervals of but two or three weeks. 

Palpation reveals a sensitive pressure point one to one and a 
half inches to the left of the umbilicus, aggravated by deep pressure. 
There is considerable tenderness in this area, which is increased by 
tbe patient’s taking a deep breath, or by bolding bis breath, which 
brings tbe seat of the nicer nearer the surface. 

The gastric contents are hyperacid, very rarely subacid. Occult 
blood is seldom seen in tbe stomach contents, although it may appear 
in the stool. It is highly important to remember that jejunal ulcer 
is subject to severe hemorrhage, less frequently to perforation, and 
still less often to jejuno-colic or gastrojejunocolic fistula. 

Fluoroscopic examination — ^using a thin barium suspension meal 
— is indispensable for diagnosis. In a large number of cases, the 
food is seen to pass through both the stoma and the pylorus, although 
during the very early part of digestion, that is during the first half 
hour, so much goes through the pylorus that it is difficult to detect 
any going through the stoma. If the patient is examined in the 
erect, prone, antero-posterior, oblique and lateral positions, with 
the palpating hand over the stomach, food can be forced into t ® 
jejunum, which is then seen to be irregular in outline. The presence 
of a niche is detected with great difficulty, when films are taken, but 
its detection especially with indentation opposite it is, of coins , 
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absoliite evideuco of ulcer. We believe that fbo study of tbe mucous 
membrane by means of a barium suspension meal is important, par- 
ticularly in view of the difficulty of visualizing the niche. When 
there is an nicer, the mucous membrane is distorted in the region of 
the ulcer and has definitely converging folds towards the ulcer. De- 
formity and dilatation of the loop in the region of the ulcer simu- 
lating a diverticulum are additional signs of ulcer. In many cases, 
there is associated spasm of the stoma so that there is marked delay 
in emptying of the stomach. There may be, also, considerable atony 
of the stomach. Hyperperistalsis is not diagnostic except to indicate 
gastric irritation. 

Gastrojejunal or gastrocolic fislvla -. — Each of those complications 
of gastroenterostomy is recognizable with ease. The important clini- 
cal manifestations are persistent loss of weight and appetite, wnth 
periodic attacks of diarrhea preceded b}' slight intestinal cramps 
confined to the mid-ahdomen. There is slight tendeimess on palpa- 
tion of the mid-ahdomen. In some cases there is regurgitation from 
the colon into the stomach, causing fecal vomiting, which, of course, 
establishes diagnosis beyond doubt The stool shows undigested 
particles of food, and an excess of fat as first pointed out by H. 
Strauss.^^ A case has been reported of jejuno-colic fistula after 
gastroenterostomy in which one of the outspoken sjTnptoms was 
night blindness (nyctalopia), which was attributed by Wilbur and 
Eusterman,^“ reporting the case, to Vitamin A deficiency. 

One is often surprised when fluoroscopically observing the pas- 
sage of food from the stomach into the intestines to see that a great 
deal of the meal finds its way into the transverse colon within five or 
ten minutes, and that very little passes through the stoma into the 
efferent iejunal loop. Diagnosis may escape one entirely if films are 
taken only during the first hour. After three or four hours, the 
entire communication between stomach, jejunum and transverse 
colon becomes apparent, the stomach and transverse colon appear- 
ing well filled with contrast meal while the jejunal loop contains 
only a thin opaque stream. 

In some cases, however, the small intestines are filled with tbe 
major portion of the meal while a small anaount only is visible in the 
transverse colon. Eor two, four, or even sis hours one may be unable 
to ascertain, witb certainty tbat there is a communication between tbe 
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jejiiuum and the transverse colon. After twenty-four hours, how- 
ever, the stomach, jejunum, and transverse colon all contain contrast 
meal so that the roentgenologic evidence is positive for fistula. It is 
important in all cases to give a contrast enema, for such an enema is 
invariably seen to go into the transverse colon and thence through a 
loop of small intestine into the stomach. 

"'Vicious Cycle /" — One of the phenomena sometimes following 
gastroenterostomy, either soon or years thereafter, is persistent re- 
gurgitation and vomiting, termed the ‘Vicious cycle.” The vomitus 
contains more or less bile and cannot be controlled by gastric lavage. 
Moynihan^® has described four varieties of vicious cycle : 

1. Regurgitation of duodenal contents through the pylorus; 

2. Escape of fluids from the stomach into the afferent loop; 

3. Escape of fluids from the efferent loop into the stomach 
(commonest and gravest variety) ; and 

4. Regurgitation of contents from the afferent loop into the 
stomach. 

The causes of such regurgitation have been studied experimen- 
tally by Chlumski,®^ who reports that it may be due to : 

1. A sharp kinking of the afferent and efferent loops causing 
a spur to form at the point of juncture; 

2. Jejunal displacement, sometimes producing a kink at the 
duodeno-jejunal juncture which causes duodenal ob- 
struction ; 

3. The mucous membrane of the stomach may form large, 
pouching valves that obstruct the afferent opening; 

4. Closure of the anastomotic opening by an improperly ap- 
plied stitch; 

5. Compression of the afferent loop by the colon; 

6. Constriction of the afferent loop by an opening in the 
transverse mesocolon; and 

7. Antiperistalsis of the implanted jejunum. 

Adhesions . — Gastroenterostomy is sometimes followed by adhe- 
sions in the region of the stoma. The symptoms depend upon to 
extent of the adhesions. If they involve the jejunum in the vicmi y 
of the juncture of the stoma, they may lead to complete ohhtera ion 
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of the stoma. If no food empties throngli the pylorus, this oblitera- 
tion of the stoma means complete obstruction, and treatment is, of 
course, surgical. 

COSIPIiICATIOK'S AND SEQUELAE OF THE BALFOTJE OFEEATION AKD 
OF PTLOEOPLASTl' 

If the ulcer is so large that the excised area is extensive, marked 
deformity of the stomach is likely to follow and interfere with gas- 
tric function. Pyloroplasty has been followed by extensive connec- 
tive tissue formation and secondary pyloric stenosis ; it is also often 
followed by peripyloric and periduodenal adhesions. 

COMPLICATIONS AND SEQUELAE OF SUBTOTAL OASTEECTOJIY 

The strongest claim made on behalf of subtotal gastrectomy is 
that since it removes not only the ulcer, but largely, also, the ulcer 
bearing area, and does away with the possibility of acid secretion, 
new ulcers do not occur. 

Cases of jejunal ulcer forming despite a subtotal gastrectomy 
have been reported in the literature. Dibold"^ has recently reported 
seven cases of jejunal ulcer following gastric ulcer. He does not 
state whether there was subtotal or a small resection, but these seven 
cases did occur out of a total of forty-two and bad to be operated 
upon again. Dibold states also that occasionally after resection the 
part of the stomach that is left gives rise to a great deal of catarrh, 
largely due to the fact that the patient’s diet has not been satisfac- 
torily followed after the operation. In our own experience, we have 
seen patients suffer rather severely from gastro-intestinal symptoms, 
but directly attributable to the fact that practically all of the function 
of the stomach was removed by the subtotal gastrectomy. In one of 
our cases, diarrhea was very marked, the stools containing a consid- 
erable quantity of fat and muscle fibers. In another case, there was 
considerable anemia, not of the “pernicious” type, but of the inani- 
tion or alimentary type. It was impossible to influence these pa- 
tients favorably by hydrochloric acid which, in reality, caused greater 
discomfort. Dibold reports four cases of severe anemia developing 
several years after gastric resection, and instances of real pernicious 
anemia after subtotal gastrectomy have been reported from the Mayo 
Clinic by Conner and Birkeland.^® 
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It is thought by some that gastro-intestinal distress following 
subtotal gastrectomy may be due to a disturbance of the external se- 
cretory function of the pancreas, as demonstrated by an increase in 
diastase in the serum and in the urine and a diminution of diastase 
and trypsin in the duodenal contents. It has been advised to give 
pancreatic preparations for these symptoms. The fact cannot be 
denied that occasionally the pancreas is damaged during operation, 
with corresponding symptoms. But we have not encoimtered func- 
tional disturbance of the pancreas as a result of the operation, with- 
out traumatic injury to the pancreas. 

POSTOPEKATIVE TEEATMENT 

Eealizing that during the process of healing any food that stimu- 
lates secretions or peristalsis will interfere with the process of heal- 
ing, one must allow no food whatever by mouth during the first few 
days. It is a well demonstrated physiological fact that if food is not 
allowed for two or three days, even hunger contractions will cease, so 
that the stomach is perfectly at rest. During the first few days all 
fluids must be administered by rectum, by hypodermoclysis, or in- 
travenously if shock is great or dehydration present. When inani- 
tion is marked before operation, 250 cc. of 10 per cent, to 20 per 
cent, glucose should be administered intravenously every twenty-four 
hours for three or four days, or until the patient can take carbohy- 
drates by mouth. The rectal administration of glucose by the Mur- 
phy drip method may be given, and there is no doubt that a great 
part of this is absorbed as has recently been shown by Collens and 
Boas.^° It is important to know that glucose by rectum does not 
stimulate peristalsis. There is one disadvantage, however, and it is 
that the Murphy drip method causes great irritation of the rectum 
as well as abdominal distention. Should the patient complain of 
these symptoms, the Murphy drip should be immediately dis- 
continued. 

Regarding the kind of fluids, it has been the custom to administer 
either a physiologic salt solution intravenously, by hypodermoclysis, 
or by the 3Iurphy drip method, or a hypertonic salt solution by rec 
turn. We believe a salt solution is of advantage only if there is 
actual evidence of a diminution of chlorides in the blood. If the pa 
tient vomits excessively after operation, or if he vomited a grea 
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deal before, sodium chloride solutiou is indispensable to replace the 
chlorides lost by vomiting and to prevent nllcalosis. Hut if there 
has been no excessive vomiting and if there is no evidence of a 
marked diminution of chlorides, one greatly increases the thirst of 
the patient by administering salt solution. It is much better to give 
Einn'er’s solution, which contains both calcium chloride and sodiiun 
chloride, and which, even when given by liypodennoclysis or entcro- 
clysis, has a tendency to quench thirst. 

If, within the first two or three days, the patient’s condition 
shows signs of dehydration or marked exhaustion we believe a blood 
transfusion of 250-300 cc. should be given, before serious com- 
plications develop. 

Should the patient vomit gastric secretions, even though small in 
quantity and not containing much blood, it is to be remembered that 
this vomiting can and does prevent healing of the wound and strains 
the musculature of the stomach. Therefore in these cases a small, 
thin tube should be introduced through the nose into the stomach so 
that the gastric contents can be aspirated by continuous lavage until 
vomiting ceases. This is a much safer procedure than the injudicious 
use of morphine which causes pylorospasm and intestinal paresis, 
and interferes with urinary seci’etion. Morphine should be resorted 
to only when pain is otherwise uncontrollable. 

During the period when the patient receives no food by mouth, 
the mouth should be rinsed several times a day to prevent parotitis. 
At most, one may allow small pieces of ice to dissolve in the mouth. 
If the patient has not vomited within the first forty-eight hours, it is 
reasonable to assume that the hyperemia in the mucous membrane 
will have begun to subside so that the patient may drink small quan- 
tities of water every half hour. If the patient’s condition requires 
more fluid than this small quantity, the additional amount may be 
supplied by hypodermoclysis, enteroclysis, or intravenously. 

It is essential to examine the stool daily for occult blood. Occult 
blood knoAvn to come from the stomach indicates that healing is not 
complete, and so until it disappears from the stool the patient should 
be permitted no food by mouth. It is our belief that if sufiicient 
care is taken during this stage, many gastric sequelae will be pre- 
vented, as will also jejunal ulcer. 

Method of feeding.~The first articles of food to be allowed 
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should be yolk of egg and well diluted milk because these substaaces 
tax gastric digestion least. The milk should he diluted with lime 
water (15 ec. lime water to 100 cc. milk) because lime water adds 
the calcium which dilution of milk with water alone would remove. 
The patient is allowed hourly feedings: 2 oz. milk one hour, the 
yolk of an egg the next hour. Sugar, or milk-sugar which serves, also, 
as a mild laxative, should he added to the milk. 

After four or five days, if there has been no ill effect from this 
diet, one may increase the interval of feeding and the quantity of 
food. Milk is given in full strength, 4 oz. every other two hours, 
with a whole egg allowed in the alternate two hour period. In 
another two or three days — the patient feeling better — half an ounce 
of sweet cream may be added to each four ounces of milk, a whole 
egg being given every two hours. Our principle is that during the 
stay in the hospital, carbohydrates and fats should predominate in 
the diet. 

The administration of vitamins should not he ignored. At the 
end of fourteen days the patient should be receiving orange juice, 
grape fruit juice, tomato juice, and lettuce with olive oil. Feeding 
should be every three hours, now, the patient being put on the sec- 
ond week of the Sippy diet, consisting of thin cereals cooked in 
milk in a double boiler, warm milk with sweet cream, soft boiled eggs 
and white bread, toasted, or zwiebach, buttered with sweet butter. 

When the patient has left the hospital — irrespective of the type 
of gastric operation that yvas performed — the internist should take 
charge of the dietetic regime. We feel that if the attention of the 
internist to postoperative dietetic regime were as strict as that of 
the surgeon toward asepsis and other factors, many a recurrence of 
ulcer would be eliminated. 

The routine Sippy diet should be maintained for several weeks, 
the patient being cautioned to avoid all foods that stimulate gastric 
secretion, such as beef, spinach, alcoholic beverages, ice cold drinks 
such as lemonade, extremely hot drinks, and raw fruit. We have 
found that an unexplained neuritis may occur after operation due to 
a Vitamin B deficiency, . which has resulted from the patients long 
period of dieting before operation. Hence Vitamin B should e 
stressed in the diet; if necessary, it should be given directly in t e 
form of yeast. 
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PBEVEKTIO^r AKD TREATMENT OF PUE'MONARA" COMFEICATIONB 

In order fo prevent pulmonary complications, particularly mas- 
sive collapse of the lung, active respiration should be encouraged and 
particularly deep inspiration during the first three or four days. 
Tight bandaging of the abdomen necessarily interferes with breath- 
ing so that most surgeons are against its use. The free employment 
of morphine makes respirations shallow so that the possibility of 
pulmonary collapse is enhanced. Therefore, this should he avoided 
if possible. The inhalation of carbon dioxide with oxygen (5 per 
cent. CO 2 with 95 per cent oxygen) is of great aid, serving, also, to 
prevent postoperative pneumonia which usually implants itself on 
localized atelectasis at the base of the lung. 

Band and HalP" advocate the substitution of nembutal for mor- 
phine and atropine as preoperative medication, with the anesthetist 
proficient in the use of carbon dioxide to maintain deep, regular 
breathing. Sedative drugs are to he prescribed after operation as 
sparingly as possible in order to give the bronchial tree a chance 
to empty itself. These authors recommend, if collapse docs occur, 
the inhalation of 10 per cent, carhondioxide with 00 per cent, oxygen 
at hourly intervals. If this method fails, the hronchoscopic removal 
of mucus from the bronchi is the next procedure to he advised. 

FBEVENTION AND TREATMENT OF FOSTOPBRATITE EMBOLI 

Many suggestions have been offered for the prevention of post- 
operative emboli, hut none has actually solved the problem. Small 
doses of thyroid extract by mouth three times a day are advocated 
at the Mayo Clinic, the idea being that thyroid extract stimulates 
the heart to more rapid activity, thus preventing slowing of the circu- 
lation and the stagnation of blood in certain parts of the vascular 
system. In other clinics, it is advocated to change the patient’s posi- 
tion fairly frequently in order to improve circulation. We doubt 
the efSeacy of any measure because an embolus will occur when 
one least expects it, despite preventive measures, especially following 
gastric operation. 

When an embolus does occur, the patient should he given mor- 
phine at once. If the patient is extremely cyanotic he should he 
put into an oxygen tent. In some clinics, leeches are applied over 
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the area of the vein, on the theory that the hirudin contained in the 
leech may diminish coagulation of the blood and thus exert a favor- 
able influence. 

Great attention must be paid, during the patient’s stay in the 
hospital, to the condition of the peripheral veins, particularly the 
femoral and saphenous veins, because an embolus to the lung may 
result from a thrombus in one of these veins. If thrombosis is pres- 
ent, the patient must be kept at rest under local treatment for the 
pain until all symptoms of thrombophlebitis have disappeared. It is 
important to remember the clinical fact that when the local symptoms 
of thrombophlebitis are least pronounced, emboli are most apt to 
occur. That is, if there is a thrombus in the femoral or saphenous 
vein which is asymptomatic and discoverable only by palpation of 
the vein, it is much more apt to be followed by an embolus than is 
an inflammatory thrombus, or thrombophlebitis with associated lyon- 
phangitis. This is explainable by the fact that the inflammatory 
type of thrombus is adherent to the wall of the vein whereas the non- 
inflammatory type of thrombus is at least partially free. It is 
essential routinely to palpate the femoral and saphenous veins for an 
existing thrombus. 

TREATMENT OF FUEMONARY INFARCTION 

Under rare conditions, a pulmonary infarct may suppurate, form 
an abscess, or even become gangrenous, necessitating surgical inter- 
vention. If there is clinical evidence of gangrene of the lung, the 
sputum should be examined microscopically for spirochetes. The 
spirochetes may not be primarily responsible for the gangrene, hut 
the aspiration- of spirochetes with the sputum through the bronchi 
into the gangrenous area of the lung will prevent healing. If spiro- 
chetes are found, treatment should consist of small doses of neosal- 
varsan (not more than 0.1) intravenously every other day for sei- 
eral days. 

treatment of hiccough 

Morphine does not afford much relief for hiccoughing for as soon 
as the patient awakes the hiccoughs return. Pulling the tongue for 
ward for half a minute while the patient holds his breath ^ 
lieve the patient for several hours, the process being repeated i 
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hiccoughs return. Holding a spatiihim against the phnryiix so that 
the patient gags actively for from fifteen to thirty scconcl.s is another 
method of giving relief, the process being repeated as often ns may 
he necessary. 

Should these measures prove ineffectual, the passage of a stomach 
tube may he helpful since it causes the patient to gag sour secretions 
from the upper end of the stomach into the mouth. Should consid- 
erable quantity of secretions be obtained through the tube, it is advis- 
able to vrash the stomach actively ivith luke-ivarm ivater to which a 
little bicarbonate of soda has been added. If none of these measures 
succeed, the inhalation of carbon dioxide for a few minutes at inter- 
vals will almost certainly cure the hiccoughs. The intramuscular 
injection of 5 ec. of ether is also beneficial. 

TEEATMEXT 01' niSTOEnED MOTIEITY 

Too rapid emptying due to atony . — If the food goes through the 
stomach too fast the stomach has no opportunity to prepare it for 
intestinal digestion. Hence it is essential that the patient partake of 
small quantities of food of a nature to require least gastric digestion 
in order not to over-burden the digestive function of the small intes- 
tines. Proteins tax gastric digestion most and so should be avoided. 
If proteins are given, it should be in the foim of peptonized inillc. 
The diet should contain starchy foods and emulsified fats, such as 
cream and bntter. Fruit juices, cocoa, chocolate, coffee and vichy 
may he allowed. • If there is diarrhea it may he necessary to withhold 
milk for some time, giving, instead, chocolate or cocoa prepared with 
plain water, to which the yolk of an egg or two has been added."® 

Where there is catarrh of the small intestines, it is essential to 
keep the patient in bed for several days or a week, on an extremely 
bland diet, consisting chiefly of gruel, especially strained barley. 
Should gall stones have formed, the treatment is, of course, surgical. 

The variety of food in these cases is to be guided by the sensa- 
tions of the patient. Improvement of appetite and a desire for 
variety are signs of general improvement so that one may begin to 
extend variety and quantity, always guarding against overburdening 
the stomach. As variety and quantity are increased, the intervals 
between feedings should he lengthened, returning to three meals a 
day as quickly as possible, allowing perhaps one intermediary meal. 

VoL. II, Ser. 44— n 
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If the patient has a great deal of pain during the first few days, 
heat should he applied to the stomach by means of a warm electric 
pad several times a day, half an hour to an hour at a time. 

It is remarkable that when the patient has fully recovered, there 
is no recurrence of symptoms indicating that the condition was not 
systemic but due largely to a general neurosis. 

Delayed emptying due to atony . — Delayed emptying and gastric 
irritation as a result of atony are resistant to treatment, but with per- 
severance on the part of the physician and cooperation on the part of 
the patient, medical treatment does often bring about a satisfactory 
result. 

There is usually a general loss of body weight and a general 
breakdown of body functions, for which reason it is essential to 
treat the general condition as well as the local condition. Methods 
to increase the patient’s appetite are necessary. To this end, the 
patient should be given 10-15 units of insulin, twice daily. Im- 
mediately after the insulin, he is given the juice of one orange, 
sweetened, in order to prevent symptoms of hypoglycemia. Half to 
three quarters of an hour later a substantial carbohydrate meal is 
given in the form of cereals, custard, or home-made coffee cake or 
sponge cake, well buttered, cocoa, and buttered toast. When the 
patient’s appetite responds favorably to insulin, which is continued 
for two weeks, the battle is won. Should the patient be unable to 
tolerate insulin, one should give a hypodeirmic injection of strych- 
nine, arsenic and iron every other day. 

It is essential to give a minimum of liquids. The food should 
be semi-solid in order to prevent distention of the stomach. The 
meals should be frequent and small in quantity and fluids that are 
allowed should be given between meals. 

Stomach lavage may have to be employed during the first few 
days of treatment, twice daily perhaps — ^just before retiring, and in 
the morning before the first meal. As a rule, lavage is necessary 
during only the first four or five days, A pint of water is used, to 
which two or three teaspoonfuls of bicarbonate of soda have been 
added. If emptying of the stomach continues to be markedly re 
tarded, as evidenced by fullness after meals or by the regurgitation 
or vomiting of food, dry lavage of the stomach aspirating t e 
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stomach contents morning and night, sliould he carried out for three 
or four days. 

Delayed emptying dw to spas7 )}. — ■\\nien delay in emptying is 
due to spasm of the stoma, it is usually accompanied hy acid logurgj 
tation and hy a demonstrable increase in gastric acidity. The 
beginning of treatment, therefore, should he like that for florid 
peptic ulcer, ivhich means the almost total ahstinenco from stomach 
feeding for the first three or four days, all food being given hy 
rectum. If the acidity is high, and the roentgen ray e.\-amiuation 
shows marked gastric retention, gastric lavago with an alkaline solu- 
tion should he administered every morning. During this period, a 
warm electric pad should he applied to the abdomen three or four 
times a day, one hour at a time. Atropin sulphate 0.0059 should 
he given twice daily. 

When feeding is begun hy mouth, the first food allowed is 250 
cc. warm milk every two hours and one tahlcspoonful of olive oil 
twice daily. After four or five days, the regular second week of 
the Sippy treatment is begun. Lavago of the stomach should he 
discontinued at the end of the first week. It is advisable to caution 
the patient to observe his diet for three or four months. As the con- 
dition is usually associated with general nervousness, nerve sedatives 
and mild hypdrotherapeutic procedures may be necessary. In this 
condition successful treatment may entirely do away with the symp- 
toms which may not recur. Recurrence depends much more upon 
physical factors than upon dietetic error. 

There is often spastic constipation, which may lead to mucus in 
the stool causing colica mucosa. This can he treated satisfactorily 
only by olive oil enemata, 6 to 8 oz. administered before retiring, to 
he retained overnight. Next morning after evacuation of the oil 
with the stool, a low enema of two glasses of water and one teaspoon- 
ful of salt should he given in order to wash away the fatty acids 
which may irritate the intestines during the course of the day. If 
this treatment is continued for from four to six weeks the spastic 
constipation can he overcome. After this time, it may he necessary 
to use the treatment once a week, or at most twice a week, then once 
m two Aveeks, and eventually once every month or two. This is the 
best method of treating the condition because laxatives taken by 
mouth aggravate it. 
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TREATMENT OF EEOUEEEKT OE NEW PEPTIC ULCEK 

When it is determined that an nicer has recurred, medical treat- 
ment for peptic ulcer should he started at once. If the ulcer does 
not respond to the treatment, surgical intervention is indicated. 

If a new ulcer forms, operation is called for, subtotal gastrec- 
tomy being indicated. 

TREATMENT OF JEJUNAE OE MARGINAL ULCER 

The presence of marginal ulcer indicates surgical intervention. 
On the other hand, an effort may be made to administer medical 
treatment for jejunal ulcer. Should the response not be satisfactory, 
surgical, intervention is necessary. 

TREATMENT OF THE “viOIOUS CTCLe” 

Treatment for the complications of the “vicious cycle” depends 
upon the underlying cause. In the vast majority of cases, a second 
operation becomes necessary. 

TREATMENT OF GASTROCOLIC OE JEJUNOOOLIC FISTULA 

In these cases, treatment is surgical. 

SUMMARY 

1. An effort has been made to indicate the close relationship that 
must exist between surgeon and inteiuist in determining the indica- 
tions for operation upon the stomach. 

2. The attempt has also been made to emphasize that whereas 
the method to be pursued must be left to the judgment of the sur- 
geon, different conditions may require different methods. No one 
method is to be prefen-ed in all cases above other methods. 

3. In gastric surgery more than in any other branch of surgery, 
the internist should participate in the postoperative management of 
the patient, cooperating with the surgeon in postoperative -treatment 
and guiding the patient’s diet even during his stay in the hospital. 
In this way many of the complications and later sequelae of gastric 
surgery may be prevented. 

4. It has been emphasized that many of the sequelae of gastric 
surgery, irrespective of the type of operation, such as atony of t 
stomach, spasm of the stoma, catarrh of the small and laige intes 
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tines, simulating recurrence of tlic ulcer or some surgical disease of 

the stomach, will yield to medical care. 

5. If the attention of the internist to postoperative dietetic 
regimens is as strict as that of the surgeon to asepsis many lecui- 
rences of ulcer will be avoided. 
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Medical Aspects 

IKTKODUCTIOir 

"Wheit a patient comes to a physician complaining of symptoms 
•which suggest peptic ulcer a number of important questions must he 
considered. First of all, the physician must decide ns conclusively 
as he can ■whether or not the patient really has an ulcer. Assuming 
that he concludes after a diligent and thorough examination that an 
ulcer is present he must devise a plan of treatment suited to the 
particular needs of the patient. Finally, the patient must he told 
just -what results he has the right to anticipate if he follo'ws faith- 
fully the plan the physician proposes. It is the purpose of this dis- 
cussion to comment briefly upon the confused state of our knowledge 
of these fundamental problems. Medical writing upon the subject 
of peptic ulcer abounds in such conflicting opinions that the average 
physician is in a quandary when he is confronted with the concrete 
problem. One author reports the ease with which uniformly correct 
diagnoses are made by relatively simple procedures. Another points 
out the fallacy of attempting to separate patients with organic lesions 
from those who suffer from “functional dyspepsia”. An exponent of 
one dietary scheme proclaims the superiority of his method of treat- 
ment and belittles other much used and successful methods. A 
medical man reports almost perfect success in a large group of cases 
treated by diets and drugs. A surgeon, analysing the results of 
medical treatment for comparison with his surgical results, inclines 
to boost unjiistly the percentage of medical failures. There is end- 
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less contention over the relative merits of medical and surgical treat- 
ment, and a lack of nnifomity of opinion as to the proper thera- 
peutic steps one should follow. Tinally, there is much confusion 
concerning prognostic predictions. It is, therefore, not remarkable 
that many physicians approach the problem of ulcer somewhat be- 
wildered and skeptical with regard to its accurate solution. iFamili- 
arity with the inherent complexity of the ulcer problem is essential 
to an appreciation of the difficulty it presents both in diagnosis and 
treatment. The etiology of peptic ulcer is unknown. In spite of 
abundant experimental study, ulcers comparable to those encountered 
clinically, cannot he reproduced with regularity. Focal infections, 
gastric hypersecretion and hypermotility, deficient blood supply to 
the stomach and duodenmn and a certain predisposing constitutional 
type have all been widely incriminated. While each may play a 
provocative or contributory role there is no incontrovertible evi- 
dence to prove that any one is uniformly or indeed ever alone the 
cause of peptic ulcer. 


DIAGNOSIS 

In the absence then of any elear cut etiological agent known to 
cause peptic ulcer, its diagnosis lacks a sure footing. There is no 
infallible test with which the diagnosis of peptic ulcer may uni- 
formly be made. When tubercle bacilli are recovered from the 
sputum it is quite clear that tuberculosis is present. Physical ex- 
amination of the larynx and lungs usually at once discloses quite 
clearly the nature and seat of the tuberculous lesion responsible for 
them. But such is not the case with peptic ulcer. The occurrence 
of haematemesis or the presence in a roentgenogram of a filling 
defect at the duodenal cap, while strong presumptive evidence of 
ulcer are not conclusive signs. 

If one excludes hemorrhage and perforation there is a group ot 
rather commonplace symptoms which usually leads the physician 
to suspect that his patient may have an ulcer of the stomach or 
duodenum. These symptoms are pain or heaviness in the epigas 
trium, soUr eructation, heartburn, vomiting and constipation. T e 
abdominal discomfort, which varies widely in intensity with the in i^ 
vidual’s susceptibility to pain, is usually related to the taking o 
food. In gastric ulcer the pain characteristically appears soon a 
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food is eaten; in duodenal nicer it is usually separated from tlio 
taMng of food liy several hours so that night pain is often a feature 
of the symptomatology. In both gastric and duodenal ulcer the 
pain is usually relieved by taking food. Vomiting and eructation 
so regularly afford relief that sufferers often purposely bring them 
on. The severity of these symptoms goes frequently in cyeles. For 
months at a time a patient may have them almost constantly and 
then ■without apparent reason they may disappear. These periods 
of remission vary from weeks to months and even to years. Eelapses 
tend to occur in either the Spring or Autumn. 

That this group of symptoms in patients with peptic ulcer 
depends upon gastric hypersecretion of acid chynne, together with 
hypermotility and spasticity of the alimentary tract, is now gen- 
erally accepted. Unfortunately, however, hjqieracidity and hypen- 
motility are not confined to stomachs which are ulcerated. An ap- 
preciable number of normal persons w'ho do not have and never 
develop peptic ulcer, have gastric hyperacidity aud hypennotility. 
Of still greater importance is the fact that a very large group of 
“dyspeptic’’ patients with gastric hyperacidity and hy^permotility 
complain of symptoms varying from a little heartburn and constipa- 
tion to the group constituting the typical “ulcer symdrome”. A few 
of these patients develop ulcer, hut most of them never exhibit any 
definite anatomical lesion which may be held responsible for tbeir 
symptoms. Wot infrequently the chronicity of these “functional” 
symptoms and their resistance to medical treatment bring these 
patients to operation. For obvious reasons they are no better after 
operation than they were before, indeed they are often worse. If 
then identical symptoms occasioned by gastric hyperacidity, hyper- 
motility and spasticity, may be present in patients without as well 
as with rdeer, what data justify the diagnosis of nicer ? 

Perforation at once establishes the diagnosis and needs no fur- 
ther comment. Hemorrhage is an exceedingly important manifesta- 
tion. An appreciable haematemesis is said to occur at some time 
during the course of 50 per cent, of all ulcers of the stomach. Pro- 
vided then that hemorrhage from oesophageal varices, trauma and 
corrosi-ve irritants is excluded, haematemesis is diagnostic of an 
ulcerative lesion in the stomach and these ulcerative lesions are 
much more frequently peptic ulcers than carcinomata. Blood in the 
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stool wliile a valuable sign is more difficult to interpret than haema- 
temesis. The possibilities are much more numerous and many of 
them difficult to exclude. Ulcerative lesions in the rectum and lower 
bowel are readily detected by simple manual or proctoscopic exami- 
nation. As baematemesis is the strongest evidence of a gastric ulcer, 
so a large tarry stool is presumptive evidence of ulcer of the 
duodenum. Slow seepage of blood into the stool is, however, more 
frequent in cancer of the stomach or bowel than in ulcer. Other 
measures of differentiation must then be employed. 

In the early days of gastro-intestinal roentgenology it was thought 
that at last an infallible method of detecting peptic ulcer had been 
discovered. Experience has shown, however, that this expectation 
has not been fulfilled. The roentgen ray is admittedly the most 
valuable method of diagnosis but it is not infallible. Its disclosures 
are of value only when they are interpreted by an experienced 
roentgenologist. A large crater-like “niche” may be apparent even 
to an inexperienced observer, but the differentiation of filling defects 
due to ulcer from those due to spasm can be made only by the 
trained eye. Another possible source of error is the fact that ulcers 
in the posterior wall of the pylorus are clearly disclosed only rarely 
by the roentgen ray. Eilling defects in the stomach or duodenum 
are of value in the diagnosis of ulcer only when they are constant and 
when in doubtful cases atropine has been given to eliminate the 
possibility that they may be due to spasm. A single examination 
in a questionable case is of little value. 

Pyloric obstruction is more often due to cancer than to peptic 
ulcer. Fortunately, however, by the time cancer has obstructed the 
pylorus there is rarely any longer doubt about the diagnosis. True 
pyloric obstruction is exceedingly rare in functional spasticity and 
when present is never constant. Therefore, if cancer can be ex- 
cluded, the presence of characteristic signs of pyloric obstruction, 
namely obstructive phenomena in the gastric contents, epigastric 
peristaltic waves in a distended stomach and the retention of a mca 
opaque to the roentgen ray are almost certain evidence of the pres- 
ence of a peptic ulcer. , 

The difficulty of diagnosis is therefore very real. The young an 
inexperienced physician usually receives a depressing blow to is 
diagnostic pride early in his experience with patients having iges 
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tire disorders. A patient comes to liim and tells a story of chronic 
“dyspepsia”. He complains of heartburn coming on two hours after 
meals which is relieved by soda and food ; of constipation ; of occa- 
sional nausea and vomiting, the vomiting relieving the pain. A test 
meal reveals an abundant highly acid gastric secretion. A single test 
for occult blood in the stool is positive hut the patient has not been 
on a meat free diet. An examination under the flnoroscope reveals 
irregular filling of the duodenal cap by' the opaque meal. The 
clinical picture of peptic ulcer is apparently complete. A well 
planned dietary and medicinal regimen gives the patient little or 
no relief and operation is undertaken because both physician and 
patient are disheartened. Under these circumstances the phy'sician 
will be surprised and embarrassed w’hen at operation, as often hap- 
pens, no ulcer is found. Such an hypothetical case is not infrequently 
an actual occurrence. Experiences such ns these teach the impor- 
tance of conservatism in diagnosis and the necessity of repeated and 
careful roentgen ray studies and examinations of the stools for blood. 
Ulcers may be present and yet the roentgen rays not show them and 
blood be absent from the stools ; nevertheless, these two methods of 
examination are the safest with which to avoid diagnostic errors. 

MEDICAL TEEATMENT 

It is fortunate that the medical treatment of peptic ulcer and of 
the functional syndrome which simulates ulcer is much the same. 
Although this fact is true it is no just excuse for slovenly clinical 
study; still it may hide some of our diagnostic errors. Without 
considering at the moment the merits and demerits of medical and 
surgical treatment, nor the indications and contraindications for 
their use, it is a fact that most patients thought to have peptic ulcer 
are at first treated medically. Medical treatment as we shall see 
gives far from perfect results. It does, however, afford many 
patients adequate relief and shields them at least temporarily from 
the slight though definite risk of a major operation. 

The fundamental precept, of treatment is to remove the cause 
when possible and to repair what damage has been done. The un- 
certainty of our knowledge of the etiology of peptic ulcer has already 
n commented upon. Any therapy directed to removing the cause 
must therefore be empirical. We can do little to alter a constitu- 
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fitvinl (ondcncy toward gastric hypersecretion and hypennotility 
tlinngli wc may lessen for a time the intensity of nervous impulses 
which enhance them. Though undoubtedly not solely casual, focal 
infections, particularly those in the appendix and gall bladder, do 
much to retard the healing of an ulcer or to reactivate it from a 
unicscent state. All focal infections should then be judiciously 
evaluated and properly treated when possible by eradication. 

The principle underlying the repair of damage done is rest to 
the ulcer bearing arca. By rest is meant not only physical but 
mental rest. Patients with peptic .ulcer frequently present an ex- 
tremely difficult mental attitude. Many of them have been ill for a 
Ion" time and have become discouraged and disheartened by the 
replitcd failures of treatment. They are emaciated and weakened 
not so much from an aversion to food as from fear of the^ conse- 
quences of eating it. They are commonly constitutional pessimists; 
cLstant heartburn, sour eructation, nausea, vomiting, constipation 
and sleeplessness all exaggerate their mental distress. The naturally 
resulting nervous disturbances make things even worse by affecting 
, 1 tcriously the motor and secretory functions of the stomach. 
Prouer medical care must then be directed not only toward obtaining 
St for the stomach but what is equally important toward securing 
repose. Whenever possible a rest cure in a hospital is the 
effective means of accomplishing this desired result. Should 
impose too great a financial strain then the purpose for which 
•f was proposed is defeated and the ambulatory method of treatment 
then be tried. The physician must put himself m the place 
patient and relieve him of the additional worry of making 
ylorus • 1 „ 

. tit decisions. _ , 

‘diet and drugs one attempts to maintain or replace lost 
‘len pr. mechanically irritating the ulcer and to reduce 

ietion, spasticity and constipation. These fundamen a 

t fierlie all of the many schemata that have been employeu 
'Irience teaches us that one possesses relatively little advan- 
another. It would serve no useful purpose to review tU 
^dicinal and diet routines that are used. Any modem ex 
^edieme may be consulted. The most widely used m to 
that devised by Sippy. In very aente cas^ 
jrJy when there is bleeding, a preliminary period o s a 
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desirable and when feeding is begun it must be given cautiously 
witb careful observation to be sure bleeding does not return. Greatly 
emaciated patients require diets of bigb caloric value while well 
nourished patients may profitably forego large quantities of food 
and thus reap the benefits of more rest to the stomach. A patient 
with pronounced hypersecretion and hyperacidity needs more alkali 
to control his symptoms than one with relatively little acid secretion. 
Whatever schema of diet and alkali administration is followed, pro- 
vided it conforms approximately to those tested by experience, the 
results will in all probability be tbc same. It will need to be varied 
both in quality and quantity for each separate patient. A plan which 
fulfills perfectly the needs of one patient may he unsuitable for 
another. 

We may sununarize the principles of medical treatment as fol- 
lows: Mental and physical rest are essential. The ulcer must be 
protected from irritation by as bland a diet as can be given. The 
diet must be varied quantitatively and qualitatively to meet tho 
needs of each patient. Hyperacidity must be reduced sufficiently 
by alkalis to allay the symptoms it provokes. Spasm must be con- 
trolled by the use of belladonna in amounts that are tested to the 
point of each patient’s tolerance. Measures supplementary to the 
effect those just enumerated will possess, must be directed toward 
the relief of constipation. These are all widely known methods of 
treatment and the success of one physician as compared with the 
failure of another does not depend upon any. subtle touch in the use 
of such simple methods. Success depends upon proper diagnosis 
and selection of cases suitable for medical treatment; upon an 
appraisal of the length of time a given patient should follow a rigid 
regimen; upon an ability to make a patient continue temperance in 
eating, smoking and drinking, and in the preservation of his physi- 
cal and emotional reserve. A rigid ulcer cure eminently successful 
will of course fail when followed by debauches of eating and drink- 
ing. On the other band, continuous dieting and taking of drugs 
according to a rigid schedule may develop “gastric neurosis” and 
though cured of ulcer the patient may be worse than before. A mid- 
dle ground between these two hypothetical extremes will give the 
best success in the medical treatment of peptic ulcer. 
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RESULTS OR MEDICAL TREATMENT 

I’he successful physician must always be ready with prognostic 
fftcfs. Inleliigcnt patients demand this information and particularly 
tiiosc with peptic ulcer. Many of them have previously experienced 
unsatisfactory tlierapeutic results. Those whose illness is recent are 
likely to he familiar with the usual chronicity of ulcer symptoms. 
JMinhlc prognostic information then is necessary not only to meet 
the demands of an inquisitive patient but in ordw that therapeutic 
measures may he soundly adjusted to the individual problem of 
cacli patient. 

3’Jierc are few medical conditions in which prognostic acumen 
is more difficult to apply than in peptic nicer. The situation is very 
much as it was with tuberculosis of the lungs thirty years ago. 
Then, patients with the most trivial and insignificant pulmonary 
sims were hurried off to sanatoriums to be cured of tbeir tnbercu- 
losis. Many of course never bad tuberculosis and the percentage of 
cures was exceedingly high. Mow with more exact knowledge of 
tho disease the results of treatment are not nearly so brilliant as 
they once were. 

A study of the literature reveals a most distressing diversity of 
opinion about the results of treating medically patients with peptic 
nicer. That ulcers often do heal at least to the point where it is 
unlikely that they will give further symptoms is established by the 
disclosures of autopsy. On the other hand, the problem clinically is 
exceedingly difficult. Mo one doubts that cases treated medically 
with the most meticulous care may obtain little or no relief whatever 
from their symptoms. One therefore accepts with skepticism reports 
of almost perfect success in a large series of cases. Certainly it is 
unlikely that such success is possible and these series undoubtedly 
contain cases whose symptoms arose from conditions other than 
ulcer. The problem is almost hopelessly complicated by the in- 
herent complexities already discussed. In this complexity the diffi- 
culty of diagnosis plays the major role. Such other factors as age 
of the patients, the duration of symptoms, the occurrence of hemor- 
rhage, the selection of eases, the ability of the patients to adhere to 
reasonably satisfactory medical routines and the interpretation of 
results by different observers all materially affect the reliability of 
the available information. 
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There are few satisfactory sources in the literature from which 
such desired information can ho obtained. An attempt has been 
made, however, to collect certain data from reports of cases appar- 
ently carefully diagnosed, unsclected and followed for a rcasonablj 
long period of time. It is agreed that so far ns immediate results 
are concerned, from 85 to 95 per cent, of patients whose symptoms 
have antedated the institution of medical treatment by no longer 
than a year are completely relieved. As the duration of preexisting 
symptoms increases, however, the results are more and more unfavor- 
able. In Neilsen’s large series only 40 per cent, of the patients whoso 
symptoms antedated the institution of treatment by ten years or more 
obtained immediate relief. Twenty-five per cent, were improved and 
35 per cent, were complete failures. One may therefore conclude that 
the probability of complete immediate relief in the medical treatment 
of peptic ulcer is inversely proportional to the duration of symptoms 
prior to the institution of medical measures. 

As regards the permanence of relief, the situation is vastly dif- 
ferent though somewhat dependent upon similar factors. After a 
lapse of five years 50 per cent, of patients immediately relieved have 
experienced one or more recurrences of their symptoms and after 
ten years this figure has risen to 75 per cent. Neilsen followed a 
large series of cases from two to twenty years. Seventy-seven poT 
cent, of those whose symptoms had existed only six months derived 
good permanent results. Seventy-five per cent, of those whose symp- 
toms had preceded treatment by as long as ten years obtained poor 
end results. In 262 of his cases, 88 per cent, of recurrences occurred 
within the first tivo years. 

Surgical Aspects 

A present day discussion of the diagnosis of peptic ulcer leaves 
one perplexed and bewildered. Physicians carefully analyze the 
signs and symptoms of the disease and before making a diagnosis 
call to their aid all pertinent laboratory procedures. The roent- 
genologist has fully explained the significance of the “niche” due to 
muscle spasm, the “notch” on the lesser curvature and the “de- 
formity” of the duodenal cap. However, in spite of all this knowl- 
edge and the care used in interpreting it the diagnosis of peptic 
ulcer remains difficult and is often uncertain. Paith is a great 
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theological virtue for we are told ‘Tjlessed is he that hath not seen 
and yet hath believed”, but it is not wise for the surgeon to transfer 
this simple, praiseworthy trust to the diagnosis of peptic ulcer, lest 
he may often experience the chagrin and embarrassment of opening 
the abdomen and finding no ulcer. 

In discussing the treatment of chronic peptic ulcer we find an 
equally great diflPerence of opinion. However, it is agreed upon that 
medical treatment should precede surgical treatment. It has been 
proved again and again at autopsy and at operation that chronic 
peptic ulcers do sometimes heal and often permanently. Therefore 
this natural tendency to repair should be given an opportunity to 
heal the ulcer before surgery is called on to assist. Much will de- 
pend upon the particular patient, his stability or lability, and much 
also upon his social and economic position. Furtheimore, the length 
of time necessary for an ulcer to heal must be taken into account. 
This will vary according to the size, shape and consistency of the 
ulcer. Foreign authors consider that the time required for healing 
is longer than do many American authors. For example Moynihan 
says : “The longest period occupied in the healing was three years 
and nine months. An ulcer the size of a shilling requires a period 
of about six weeks for firm cicatrization.” A period of three weeks 
stated by some to be adequate is, in his opinion, far too short. “Such 
claims do not receive the slightest support from my much larger 
series.” 

It is unfortunate for both patient and doctor that often a few 
days of complete mental and physical rest together with a carefully 
regulated diet rapidly relieve the symptoms of peptic ulcer. The 
patient then becomes rebellious and weary of the treatment long 
before the ulcer could possibly have healed satisfactorily. Again the 
natural remissions and exacerbations of the disease are apt to con- 
tribute further to the difficulty of treating the patient with ulcer. 
And finally inadequate medical treatment is not only ineffective in 
permanently relieving symptoms but also it increases the probability 
of dangerous hemorrhage, of perforation, and of malignant change 
in the ulcer. Furthermore, it often ends the patient’s unhappy and 
uncomfortable existence if the disease is allowed to run its natural 
course without adequate medical treatment. The shortest time that 
one should expect for a healing of a chronic peptic ulcer is two 
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months after all clinical signs and sjTnptoms have disappeared and 
during this period the patient’s activities should he greatly restricted. 
Periods short of this are more often than not insufficient and there- 
fore the results are unsatisfactory. This fact alone dooms to failure 
a great many patients "who because of their economic and social 
position are unable or unwilling to submit to what is actually ade- 
quate medical care. In such instances medical treatment is handi- 
capped and at an unfair disadvantage. The vast majority of 
patients with chronic peptic ulcer never give medical treatment a 
fair trial. 


IKDIGATIOnS FOR SURGICAL TREATMENT 

Some form of operation is indicated in the treatment of chronic 
peptic ulcer under the following circumstances : 

A. Imperative Indications. 

1 . In the event of acute or chronic perforation of the ulcer. 

2. To relieve mechanical obstruction either at the pylorus or 
from hour-glass contraction of the stomach. 

B. Prolaile Indications. 

1. In the event of continued hemorrhage. 

2. When, in spite of adequate medical treatment, the pa- 
tient’s symptoms continue. 

3 . When the patient is unable because of social or economic 
restrictions to carry out proper medical treatment. 

■i. To avoid the occurrence of malignant change in a chronic 
ulcer. 

.^■1. Perforation . — It is self-evident that immediate operation 
is necessary for acute perforation of a peptic ulcer. It is likely to 
prevent a formidable abdominal catastrophe and prove to be a life- 
saving measure. Undoubtedly the fact that the great majority of 
patients with a perforated ulcer are found on the public rather than 
the private wards indicates that chronic peptic ulcer inadequately 
treated is fraught with the danger of continued and progressive 
ulceration. The private patient has access to more intelligent and 
skiUful medical care and, furthermore, is better able to take advan- 
tage of relatively long physical and mental rest coupled with the 
proper dietary restrictions and regulations. The greater incidence 
Von II, Ser. 44—12 
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of acute perforation of clironic peptic ulcer in tlie poorer class of 
patients is certainly a pertinent commentary on tie inadvisability 
of ambulatory treatment of so-called ^^cironie dyspepsia,^’ Tbis 
unwelcome fact cannot be entirely blamed upon inaccuracies in diag- 
nosis and treatment, for many patients are nnwilling from gross 
ignorance or are nnable from poverty to follow tie piysician's advice. 
Wien tie diagnosis of acute perforation of a cironic ulcer of the 
stomaci or duodenum has been made, tie patient siould ie operated 
upon immediately, for tie mortality is in direct proportion to tie 
number of iours elapsing between tie onset of tie acute symptoms 
of perforation and tie operation. 

In many patients we encounter the symptoms and signs of a 
subacute or cironic perforation. In such cases there is, as a rale, 
increase in tie severity of tie pain. Its characteristic periodicity 
tends to disappear, it becomes continuous and tenderness on palpa- 
tion develops. A slight daily elevation of tie temperature is associ- 
ated with an increase in tie leucocyte count. Not uncommonly 
roentgenograms reveal a progressive ulceration of tie stomaci or 
duodenal wall. In this type of case operation siould ie performed 
as soon as possible. One cannot predict with safety how long this 
progressive ulceration will go on before complete perforation occiirs. 
Patients who survive operations for a perforated nicer, even though 
nothing more is done at operation than simple closure of tie per- 
foration, have often obtained permanent reYief from their symptoms. 
This fact strongly suggests that tie mere excision of an ulcer is the 
simplest and best of all operative procedures. It is, of course, not 
always possible merely to excise the ulcer, but this will he later dis- 
cussed in greater detail. 

A-2. Mechanical Obstruction . — Undoubtedly cironic gastric 
and duodenal ulcers begin as acute ulcerations which for some un- 
Imown reason do not heal spontaneously, nevertheless, chronic 
ulcers do heal either spontaneously or as a result of medical treat- 
ment and in so doing often cause cicatrization of portions of the 
stomaci or duodenum which require correction by operation. Pyloric 
obstruction is by far tie commonest effect of such healing and is 
more often than not caused by duodenal stenosis due to healing of a 
duodenal nicer. Tie less common variety of obstruction of t o 
stomaci is tie so-called ^%our-glass” constriction due to healing o 
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an ulcer in the body of the stomach. Although occasionally slight 
temporary improvement may ho obtained by tho medical treatment 
of obstruction no more brilliant surgical results arc ever seen than 
those which follow tho relief of pyloric obsti-uction by gastro- 
enterostomy or some form of plastic operation for hour-glass con- 
tracture of the stomach. Patients, who for years have been emaci- 
ated and confirmed digestive invalids, vomiting stagnant and fer- 
mented stomach contents, existing in a weakened and unhappy state 
on a restricted diet are often restored to vigorous health by a gastro- 
enterostomy. For pyloric or duodenal stenosis any form of gastro- 
enterostomy suffices, either gastro-duodenostomy of gastro-jejunos- 
tomy. 


B-l. Semorrliage. — ^Although hemorrhage is rarely fatal, it is 
one of the most frequent and serious complications of chronic peptic 
ulcer. This complication is one which requires close cooperation 
between patient, physician and surgeon. The extent of bleeding, 
which may vary from a sudden massive hemorrhage to a little oozing 
shown by occult blood in the stool, will determine whether the treat- 
ment is to be surgical or medical. Generally speaking, during tho 
active bleeding period the patient should be treated medically until 
t e circulatory balance has been reestablished. Fortunately, tho 
majority of patients who have a massive hemorrhage recover under 
this form of-treatment. However, there should always be a surgeon 
m consultation, so that he may observe the clinical course of the 
case from the beginning and not be called in when the patient is 
monbimd from exsanguination. In spite of this general rule, how- 
ever, there are occasional patients, fortunately very few, who have 
suffered very little from the symptoms of ulcer but who previously 
ave had one or more large hemorrhages. The clinical features of 
overshadow the usual symptoms of chronic peptic 
less inf 7 the bleeding continues with more or 

rest anemia progresses in spite of complete bed 

is nn • mouth, and repeated small transfusions of blood. It 

be 777 a *^^se circumstances; the patient should 

mtisltd btt r t'-d- 

great maiorifv of the operation. In the 

gr majority of these cases the bleeding point will be found at the 
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base of an indurated ulcer on tbe posterior wall of tbe first portion 
of tbe duodenum. Tbe gastro-duodenal or panereatico-duodenal 
artery is usually tbe vessel eroded and because of tbe excessive 
fibrosis of tbe floor of the ulcer the lips of the mouth of the vessel 
are held open and cannot fall together. The clinical features of this 
type of bleeding are rather characteristic. There is a history of 
sudden massive hemorrhage, or perhaps several, with copious haema- 
temesis or tarry stools or both. The patient feels dizzy and weak 
at the time of bleeding and may even coBapse. The usual symptoms 
of chronic peptic ulcer are relatively insignificant or totally absent. 
As a rule, the bleeding is unremitting while the patient is imder 
observation in tbe hospital. The type of very actively eroding ulcer 
causing the bleeding is the analogue of the anterior wall perforating 
ulcer. It is really a posterior perforation into the pancreas. The 
patient should be observed only long enough to be certain of the 
progressive loss of blood and should then be operated upon and 
treated as he would be for hemorrhage from anywhere else in the 
body. The operation should stop the bleeding and nothing further 
should be attempted. These patients, needless to say, axe severely 
shocked and therefore poor operative risks. The duodenum should 
be opened in its first part, the tdcer exposed and the bleeding point 
transfixed. If this cannot be done, the gastro-duodenal artery should 
be tied above tbe duodenum. The cases of this type which have 
come to autopsy have revealed the fact that a thrombus cannot form 
in the mouth of the eroded vessel until bleeding causes the blood 
pressure to faB and remain very low. But as soon as the blood 
pressure becomes elevated the mouth of the vessel is reopened and 
another loss of blood occurs. Bor this reason any treatment short of 
closing the aperture in the vessel or ligating it is foredoomed to 
failure. This type of bleeding peptic ulcer is practicaBy the only 
one in which there is grave danger of death from hemorrhage unless 
surgical measures are immediately employed, therefore it has been 
discussed in some detail. Other types of bleeding from peptic ulcer 
are much less grave. However, although rarely fatal, neverthe ess 
they constitute a constant menace to the health and happiness 
patient. It has been shown most convincingly by Jordan and Kie er 
of the Lahey Clinic, that hemorrhage, particularly repeated hemor- 
rhage, is of considerable prognostic significance in estimating e 
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probability of failure of medical treatment. Of the cases treated 
medically, a history of two or more hemorrhages was obtained in 
only 1.6 per cent, of the successful, but in 4.6 per cent, of the unsuc- 
cessful cases. It is the general opinion, therefore, that persistent 
or repeated hemorrhage indicates continued activity of the ulcerative 
process and should be treated by operation. A single hemorrhage 
of moderate severity is insufficient ground for advising an operation, 
if the patient has remained in good general condition. It is, of 
course, most confusing when, in the absence of any clinical or 
roentgenological evidence of ulcer, a hemorrhage occurs. In these 
rare cases inflammatory lesions in the duodenum of insufficient size 
or consequence to give clinical evidence of their presence aro thought 
by Balfour to be responsible. In his experience persistence of bleed- 
ing is usually followed by the development of positive roentgenologi- 
cal evidence of ulcer. Other possible sources of hemorrhage should 
always be kept in mind when operating for a bleeding peptic ulcer. 
The operative treatment of chronic bleeding ulcer will be included 
in the general consideration of operative technique. 

B-2. Medical Failures . — Occasionally in spite of adequate medi- 
cal treatment the symptoms of peptic ulcer persist. The peace of 
mind, health and happiness of the patient aro destroyed. The fact 
that perfect cooperation on the part of the patient to a wise and 
adequate regimen is insufficient to bring about even a disappearance 
of symptoms, to say nothing of complete healing of the ulcer, makes 
success of further medical efforts extremely improbable. The ma- 
jority of patients who die of chronic peptic ulcer or its complica- 
tions do so either because adequate medical treatment has failed 
or because the patient has not followed sound medical advice. Death 
in these cases is the result of long continued activity of the ulcer 
which results in perforation, hemorrhage, or inanition combined 
with secondary anaemia. Persistence in insufficient medical treat- 
ment has been proved to be not only of little value but also highly 
angerous. Even if one excludes the possibility of malignant de- 
pneration of a benign ulcer, medical treatment of ulcer undoubtedly 
as a igher mortality rate than has conservative operation. There- 
of, when medical treatment has failed surgical treatment should 
0 ow without delay. Not only are the immediate and late mortality 
ra s ower but the end results are more satisfactory. It is unfair 
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to subject a patient to tbe danger incident to continued activity of 
an ulcer or to condemn bim to a state of invalidism ivitbout allow- 
ing bim tbe advantages -wbicb surgery offers. 

B-3. — Tbe discussion in tbe preceding paragraph applies equally 
well to tbe group of patients wbo are socially and economically 
unable or else unwilling for various reasons to follow faithfully 
medical treatment. Tbe great majority of dispensary, semi-privato 
and poor patients fall into this group. It is also this group that 
contains tbe majority of patients suffering from chronic peptic ulcer. 
Medical treatment for them is an injunction of almost unattainable 
perfection. Tbe problem is not so much a medical one as a problem 
in social economics. To have tbe best chance tbe patient should have 
rest in bed, freedom from anxiety, careful supervision of diet and 
complete repose. To-day very few people indeed can meet these 
requirements. Therefore, for this large group of patients having 
chronic peptic ulcer operation is much superior to medical treat- 
ment. 

B-4. — It has not yet been proved beyond question that a benign 
peptic ulcer ever becomes malignant. Indeed it is more likely that 
chronic ulcers wbicb are found to be malignant have been so from 
tbe beginning. It may be clinically impossible to distinguish them 
in the early stages from benign ulcers; it may not always be pos- 
sible to differentiate them by their gross appearance and even diffi- 
cult to diagnose them microscopically. However, in tbe majority of 
instances clinical data together with tbe gross findings at operation 
serve to differentiate carcinoma of tbe stomach from benign ulcer. 
During tbe past twenty years opinion has changed from the extreme 
view once held that 75 per cent, of chronic benign ulcers of the 
stomach undergo malignant-change. It is now felt by many that 
B to 10 per cent, is a more accurate figure. There are a few, with 
whom we agree, who are of the opinion that an ulcer is either 
malignant from the beginning or else does not become malignant, 

OPERATIVE PROCEDURE 

A detailed discussion of the relative merits of the many differ 
ent operations which a versatile surgeon should be able to emp oy 
in his treatment of peptic ulcer would be as out of place in an 
article of this sort as would an exposition of the minute detai s o 
intestinal surgical technique. However, attention should be focuse 
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on several fundamental facts concerning the choice of the operative 
procedure. The many operations that have been devised for the 
treatment of chronic peptic ulcer are evidence of the lack of 
unanimity of opinion in regard to the proper or ideal operation. 
The surgical treatment of ulcer like the medical treatment is largely 
empirical. The factors responsible for the occurrence and per- 
sistence of a chronic peptic ulcer ai'C at present unlnio^vn. There- 
fore, it is not possible to attack directly by either surgical or medi- 
cal measures the etiological agent or agents responsible for the 
formation of an ulcer. The disturbed ph^'siological mechanism of 
the stomach associated with chronic peptic ulcer may have preceded 
or followed the actual ulceration ; nevertheless, it must be taken into 
consideration when permanent relief from the sjTnptoms of a chronic 
peptic ulcer is the anticipated goal. The effects of operation upon 
the motor and secretory' functions of the stomach are little under- 
stood, and the rationale of the various operations is difficult to 
explain; nevertheless, it is known that certain procedures are suc- 
Mssful in a high percentage of cases even though the complete reason 
or t IS success is not at present evident. In view of our present 
lack of knowledp not only of the immediate but also of the late 
efiects of operations upon the stomach it seems logical to conclude 
a t e simplest operation which gives the best possible results is 
e one vffimh should be chosen. In the past an attempt has been 
from fU ^ operations suitable for relieving gastric ulcer 

tZ s? Z So far as can bo proved 

anatomical a'l benign ulcerations except their 

difference inti ° of the ulcer may bring about some 

procedures. However it has n 

and duodenal ulcer differ i^e^T ‘^"“o^^t^ated that gastric 

to surgical treatment. The only '’I “ 

cem the operator in . Pfactical difference (hat need con- 

mechanical one. The excTsiof T"'" gastric ulcer is a 

ture of the stomach m u ° ^ small ulcer on the lesser curva- 

because of t^vSyt^^tf 
^oration to reestablish the Ltiauifv 

However, conditions are nih ! gastro-intestinal canal. 

The relatively small size ^ excised. 

duodenum requires some, typo of 
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plastic operation to make up for tke substance lost in remoTing the 
nicer. 

At present it may be said that there are two schools of practice 
among surgeons particularly interested in tbe treatment of chronic 
peptic ulcer. One school favors large resections of the stomach not 
only for gastric but also for duodenal ulcer; the, other group, favors 
less radical measures such as localized excision of the ulcer alone or 
this combined ■with some form of gastro-enterostomy. The justi- 
fication for extensive resection of two-thirds or more of a patient’s 
stomach for a small duodenal ulcer is not apparent. The opera- 
tive mortality alone, to say nothing of the as yet unkno'wn late 
effects, has made the sacrifice of large portions of an otherwise 
normal stomach seem unwarranted. The rationale of these radical 
procedures is not at all clear. If it is to reduce the high acidity 
then only the acid bearing area of the stomach should he removed. 
Koughly, this acid bearing area is confined to the fimdus, approxi- 
mately the middle of the stomach between the cardia and the pylorus. 
If this acid bearing area should be removed the procedure would be 
a sleeve resection of the middle portion of the stomach. The pylorus 
and pyloric antrum in these massive resections is unnecessarily sacri- 
ficed under the assumption that a hormone causing the acid secretion 
is eliminated. This of course is unnecessary if the acid bearing area 
has been removed. Experimentally and clinically we have found 
that the normal acid content of the stomach tends to recur in spite 
of extensive resections. It is not possible clearly to delimit the acid 
bearing area wEich is subject to individual variation. Therefore 
how can one be certain of accomplishing an exsection of the acid 
bearing area ? If one cannot be certain of this then such a radical 
resection is unjustified. In animals as well as in h'uman beings in 
whom part of the fundus or acid bearing area has been left, after 
some months the acid secretion reapproximates its pre-operative 
level. Incomplete ablation of the acid bearing area does the patient 
no good whereas it increases the operative risk and wastes valuab e 
stomach tissue. A further consideration of importance is that mar- 
ginal ulcers occur not infrequently following resections of t e 
stomach. Extensive removal of a large portion of the stomach is a 
difficult operation to perform and it constitutes a danger to the i^ 
of the patient even in the hands of those particularly ski e i 
gastric surgery. It would certainly be unwise to recommen to 
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average surgeon an operation fraught with groat danger, particularly 
since there are more conservative methods equally efficacious and yet 
attended with a much lower death rate. 

Unquestionably simple e.vcisiou of the ulcer when feasible is the 
procedure of clioice. This operation combines minimal mortality 
with e.\’cellent immediate and late results. It may well be said of 
the surgery of peptic ulcer that the simpler the operation the better 
the result. Local excision of the lesion alone is usually possible 
only when the ulcer is located on the anterior wall of the lesser or 
greater curvatures of the stomach and but rarely when situated on 
the posterior wall. As a rule only relatively small ulcers can bo 
treated by excision. The postoperative course of patients who have 
had a small ulcer excised is usually uneventful. Furthermore, both 
the immediate and remote results are excellent and the formation of 
marginal ulcers is uncommon. In view of the success of simple 
excision this operation is undoubtedly’ preferable to more radical 
^eedures such as gastro-enterostomy or resection of the stomach. 

^ en simple excision is not contraindicated it removes the ulcer 
with the least possible trauma to the stomach. In some cases, how- 
ever, it is not possible to excise the ulcer without at the same time 
resorting to some form of plastic operation in order to preserve the 
con inuity of the gastro-intestinal tract In many other cases ex- 
cision IS not feasible. It is then that some form of gastro-enterostomy 
of choice. Gastro-jejunostomy when properly per- 
this the most successful of all operations of 

of chronic peptic ulcer. It is an 

most g^erllly nsell'of'ril probably the 
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per cent This mortality rate would undoubtedly soar if extensive 
resections of the stomach were practiced generally. Second, that 
more patients die following a radical operation, e.g., partial gastrec- 
tomy, than the total number of failures, including deaths and recur- 
rences, following conservative methods like gastro-jejunostomy. 
Third, that in 85 per cent, to 90 per cent, of the cases of chronic 
peptic ulcer, cures were obtained by some form of gastro-enteros- 
tomy, namely, pyloroplasty, gastro-duodenostomy, or gastro-jejunos- 
tomy. Balfour reported that 79 per cent, of his patients with gastric 
ulcer were relieved and that in many the lesion has disappeared 
completely. This is a powerful argument against those who insist 
on resection of the stomach for gastric ulcer. It is the consensus of 
opinion of those particularly interested in the surgical treatment of 
peptic ulcer that conservative types of operation are preferable in 
duodenal ulcers and also in the great majority of gastric ulcers. If 
following a conservative operation the activity of the ulcer continues 
or a marginal ulcer develops, then radical resection may be advisable. 
Keports from various clinics state that the occurrence of marginal 
ulcers is about as frequent following partial gastrectomy as after 
gastro-enterostomy. This is not to be wondered at when one takes 
into consideration the fact that when resection is done tbe site of 
the anastomosis is usually located in the acid bearing portion of the 
stomach. Since free hydrochloric acid persists after extensive resec- 
tions of the stomach it is likely that marginal ulcers will occur in 
some of the patients operated upon by this method. It is a very 
important consideration that if a conservative operation such as 
gastro-enterostomy fails to bring about healing of tbe ulcer or is fol- 
lowed by a marginal ulcer, then the gastro-enterostomy may be dis- 
engaged and some more radical operation performed. In tbe event 
that the primary ulcer heals and a marginal ulcer develops at the 
site of the anastomosis, the gastro-enterostomy may be closed. On 
tbe other band, if tbe primaiy ulcer is not healed by the original 
gastro-enterostomy, the nicer together with part of the 'stomach may 
be removed without disturbing the anastomosis. In this way tbe 
original gastro-enterostomy is converted into a Billroth 2 type of 
partial gastrectomy. This is much more easily performed^ than 
resection of a part of the gastric pouch remaining after a primary 
partial gastrectomy should a marginal ulcer later develop. 
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There are individual differences of opinion about the most useful 
type of gastro-enterostomy. Gastro-jejunostomy will he found a use- 
ful and effective operation in from 80 to 90 per cent, of the cases. 
This operation has stood the test of time having been employed cer- 
tainly in a greater number of, cases, over a longer period of years, 
and by a larger number of operators than any one other or perhaps 
all other operations combined. These facts compose an almost irre- 
futable argument in favor of the operation and there are few indeed 
■who will not readily agree that for the cure of chronic peptic ulcer 
gastro-jejunostomy is unequalled. However, there are certain ulcers 
especially in younger patients, and also some of the severe hemor- 
rhagic posterior duodenal ulcers, which are best treated by perform- 
ing a pyloroplasty. In others, and this group is daily becoming 
larger, it is possible and preferable to use the lower portion of the 
duodenum and to do a gastro-duodenostomy. In other words it is 
obvious that one and only one operation will not give perfect results 
in all cases of chronic peptic ulcer, any more than one shoe will fit 
every foot. Especially is this true when one takes into account the 
fact that, as a rule, surgery is resorted to only when other methods 
of treatment have failed. Therefore, as stated at the beginning of 
this discussion the best results -will be obtained when the surgeon, 
familiar with the various operations and their relative merits, selects 
the operation best suited to the particular patient. In making the 
selection it is certainly short sighted not to take into consideration 
the possible failure of the operation to accomplish its purpose. 
Therefore, performing a radical resection of the stomach at once 
before giving the patient an 80 per cent, or 90 per cent, chance of 
being cured by a conservative operation is playing the trump card 
first. It is common experience that failure after one form of gastro- 
enterostomy has been followed by success following a second. Eor 
instance, a failure follo'wing pyloroplasty may be transformed into a 
very successful result by a subsequent posterior gastro-jejunostomy, 
and a gastro-duodenostomy performed after the failure of a gastro- 
jejunostomy has often been followed by complete success. Radical 
resection of the stomach should unquestionably be reserved for those 
cases in which the more simple type of operation has proved ineffec- 
tual. It will be found that this group reserved for the more radical 
operation will be exceedingly small. 
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In coNsiDEKiNO Purpura Hemorrliagica, tlie Essential Throm- 
bopenic Purpura of Eppinger/ one cannot discuss tbe subject in tbe 
usual manner by giving a detailed description of its etiology, pathol- 
ogy, symptomatology, diagnosis and treatment; for very little is defi- 
nitely linown of tbe disease and tbe interrelation of tbe facts that 
have been developed by arduous investigation is by no means com- 
pletely understood. Tbe manner of onset and tbe symptomatology 
are well known and tbe differential diagnosis from other hemor- 
rhagic conditions is well established, but the etiology is obscure and 
its treatment so far has been only partially successful in a small 
number of cases. Even among these the apparent cures are too few 
to establish beyond reasonable doubt tbe exact therapeutic worth 
of the measures employed. The cause of the disease, the manner 
in which its manifestation develops, its pathology and the surest 
methods of effecting a cure are rewards awaiting future work on 
the problem. The subject will therefore he considered in an in- 
formal way by taking up the facts which have been established and 
drawing from them the conclnsions which seem to be logical. Ap- 
proached in this manner the subject of Essential Thromhopenia, or 
Purpura Hemorrhagica of Werlhof, is an intriguing study. 

Thrombocytopenia is a clinical picture, the presenting feature 
of which is hemorrhage into the skin, mucous membranes, submucous 
and subcutaneous tissues, and the cb araeteristic symptom a fall or 

* Presented by invitation before the Raleigh Academy of Medicine, Raleigh, 
North Carolina, November 18th, 1933. - 
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lowering of tlae numljer of tliroml)ocytes. Hemorrliage of tliis kind 
is not peculiar to tlie disease, but may appear in any one of a 
large group of other conditions and often occurs in infections and 
intoxications which hear no other resemblance to purpura hemor- 
rhagica. When spontaneous bleeding is accompanied by a char- 
acteristic fall in the number of thrombocytes then only is the condi- 
tion called thrombocytopenia. Confusion is apt to occur in the dis- 
cussion of hemorrhagic diseases unless the fundamental and char- 
acteristic features of each are kept in mind. 

In Osier and McCrae,* System of Medicine, Pratt gives the fol- 
lowing classification of thrombocytopenia: 

(I) Essential thrombopenic purpura (Essential thrompobenia, 
Purpura hemorrhagica, Werlhof’s disease). 

(II) Symptomatic thrombopenic purpura 

(a) Blood diseases. 

Leukemia 
Agranuloeytosis 
Pernicious aplastic anemia 
Hemolytic jaundice 
Goucher’s splenomegaly 
Thrombosis of splenic vein 
Carcinomatosis of the bone marrow ' 
Lymphogranulomatosis, etc. 

(b) Infections (typhoid fever, etc.) 

(c) Intoxications (Benzol, Benzine, Arsphenamine) . 

(d) AnapTiylaxia 

(e) Avitaminosis 

In this paper the diseases classified as symptomatic thrombopenic 
purpura (group II) will be excluded as it is Essential Thrombopenic 
Purpura (Essential Thrombocytopenia, Purpura Hemorrhagia, 
Werlhofs disease) alone that we wish to discuss. The important 
formed element of the blood in this disease is the thrombocyte or 
blood platelet which according to Wright® is formed in the bone 
marrow from the megakaryocytes. This cell constricts or pinches 
off a portion of its granular protoplasm, which it throws into the 
circulation where it is known as the thrombocyte or the blood platelet. " 
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Werlliof in 1781 was tlie first to separate purpura hemorrhagica 
from the other hemorrhagic diseases, though Lusitanus in 1557 re- 
ported a case of purpura occurring independently of the epidemic 
fevers, bleeding from the skin and mucous membrane having been 
recognized as occurring in pestilential epidemic for many years pre- 
vious to this time. Among those who have written on this subject 
appear the names of Lallevere, Behrens, Horning, Willan, Sehon- 
lein and Henoch. Schonlein described its association with arthritis 
and Henoch its occurrence -with abdominal pain and intestinal 
hemorrhage. The disease is one of early years, the majority of cases 
occurring in childhood. However cases have been reported to occur 
after the fortieth year of life. The incidence among women and men 
is in the ratio of two to one. Contrary, however, to this generally 
accepted ratio, McLean, Kreidel & Caffey"^ in a series of twenty-one 
children under twelve years of age found seven females and fourteen 
males, the exact reverse of the above given ratio. They attribute this 
reversal to the absence of mensturation in the females of the younger 
group. 


SYMPTOMS 

The principal items in the symptomatology are spontaneous 
hemorrhage into the skin and mucous membranes, fall in total count 
of blood platelets, prolonged bleeding time, normal clotting time, 
nonretractile clot, and increased permeability of the capillary walls. 
The history is of spontaneous bleeding; nose bleeding, hemorrhages 
from the mucous membrane, excessive menstruation, ecchymotic hem- 
orrhages and petechiae in the skin. The purpura may be of pin 
head size or larger and usually appears first on the lower part of 
the extremities. The hemorrhagic spots do not fade on pressure 
and undergo the color changes characteristic of extravasated blood. 
They appear in successive crops so that the color changes of all 
stages may be present at one time. The patient is bruised easily) 
especially over underlying bony structures as the tibia and iliac 
crest. Hemorrhages from the mucous membrane may he very 
large and may even lead to exsanguination. Bleeding from the nose 
and hematuria commonly occur. The stools may show frank or on y 
occult blood. The vomitus often contains blood which usually is 
blood swallowed from the mouth or throat. Following hemorr age 
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there is a drop in the hemoglobin and in the red blood cell count 
with a mild leukocytosis or normal white cell count. In the chronic 
type of purpura hemorrhagica attacks of bleeding may occur over 
a number of years with intervening symptom-free periods of vary- 
ing length of time. The attacks also vary in length from a few 
days to months. Preceding the appearance of purpura of hemor- 
rhage there may have been no symptoms whatsoever, or at most the 
history of some infection and the patient has usually been looked 
upon as in good health. 

The cardinal points of this disease are closely interlaced one 
with the other and each has been carefully investigated. In order 
to bring out clearly the facts developed by this investigation, each 
cardinal feature will be separately considered. 

THE PLATELET 

During the attack the platelet count is found to be low, usually 
below 100,000. Denys® is credited with having first called attention 
to the fall in platelets in 188Y. Hayem® in 1895 confirmed these 
observations. This feature of the disease was more thoroughly in- 
vestigated by W. W. Duke"^ who reported the results of his work in 
1912. He was the first to observe the prolonged bleeding time and 
the close relationship between the platelets and the nonretractility 
of the clot. By observation of all patients with a tendency to bleed, 
over a period of three years, he separated a group whose bleeding 
was invariably accompanied by a marked fall in the number of blood 
platelets. He considered that the bleeding was due wholly or in part 
to this reduction in platelets, for the bleeding appeared when the 
platelet count fell to extremely low levels, persisted as long as the 
count remained low and disappeared when the count rose. "While 
the association of a reduced number of platelets with the appearance 
of purpura and frank hemorrhage has been many times confirmed, 
still cases have been frequently reported in which hemorrhage has 
occurred with little or no reduction in the platelet count. Jones and 
Tocantins® report several cases in which the other cardinal symptoms 
of the disease were present, including hemorrhage, hut the platelet 
count was either normal or only slightly reduced. They are of the 
opinion that the essential feature of purpura hemorrhagica is not 
the reduction in number of platelets hut rather the increased perme- 
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ability of the capillary walls. They however agree that the platelet 
plays an important part in this lowered capillary resistance. 

A familial type of purpura hemorrhagica has been described by 
Glanzman,® Eotliam and Nixon, Minot^^ and others which they 
name Thrombasthenic Purpura. In this type the bleeding time is 
prolonged, the clot nonretractile and capillary resistance lowered, 
but the platelet count is normal. These cases however do not con* 
form to Pratt’s classification of Essential Thrombopenic Purpura in 
which, as the name indicates, the thrombocyte count is reduced and 
therefore the asthenic types are not germain to the subject being 
discussed. They are referred to only because they show that there 
is grave doubt that hemorrhage in this disease is due alone to the 
reduction in number of platelets. 

The platelets are formed from the megakaryocytes or giant cells 
of the bone marrow. Their reduction below the normal number may 
be due to failure of these mother cells to produce platelets in suf- 
ficient number. The depressing influence of certain infections and 
toxins on the productivity of the bone marrow is well known, e.g., 
in aplastic anemia, where there is a general aplasia of all the hemo- 
blastic centers, or again in neutropenia, where infections or toxins 
seem to affect the myeloblastic centers primarily. Aplasia of the 
hone marrow, involving the megakaryocytic center with consequent 
reduction of platelets, is seen in severe types of typhoid fever, measles, 
small pox, etc. In such cases the reduction of platelets in the general 
circulation is due to depressive effects exerted ou the bone marrow, 
while the circulatory platelet is not involved. This depression of 
the hone marrow may result also in changes in the quality of the 
blood platelets. 

Erank^® in 1915 proposed the theory that the spleen exerts a 
toxic or inhibitory action on tbe megakaryocytes, which influence he 
thought was responsible for the reduction in the number of platelets. 
Minot^® found no reduction in tbe number of megakaryocytes in the 
bone marrow, but Brill and RosentbaB^ observed changes in the in 
dividual characteristics of the platelets and Roster ® called attention 
to disfunction of the bone marrow in this disease. The cells niay e 
produced in normal quantity but due to some extramedullary acte 
may he destroyed in the general circulation. The removal ^ 
debris from the circulation is performed by the reticulo-endotheiiai 
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system, a part of the function of u?hich is to destroy and metabolize 
the weakened, damaged and senile blood platelets.^® The cells of 
the reticule-endothelial system are found in the blood sinuses of the 
spleen, in the lymph nodes, the capillaries of the liver and bone mar- 
row, in the connective tissue as wandering cells, and also in contact 
with the capillaries as Kouget’s cells. The endothelial cells possess 
the peculiarity of being able to take up certain stains wdthout dis- 
turbance of function. 

Eaznelson^^ believes that in thrombocytopenia the marked re- 
duction of platelets is occasioned by an increased phagocytosis of 
platelets by endothelial cells, the disease being essentially due to a 
disturbance of the function of the reticulo-endothelial system. Kos- 
ter^® in 1927 also observed this increased phagocytosis. The gen- 
eral opinion at the time favored the theory of Kaznelson and this 
theory suggested the thought of splenectomy, the favorable result of 
which has been a factor in confirming this belief. Further strength 
has been added to the view by vital staining of the reticulo-en- 
dothelial cells. Tyson^® states that when trypan blue is injected and 
is taken up by the cells of the reticulo-endothelial system, there fol- 
lows an immediate rise in platelet count. 

Cole^® in 1907 first demonstrated that the platelets could be de- 
stroyed in an animal by the injection of an antiplatelet serum from 
another animal. Lee and Eobertson by the injection of an anti- 
platelet serum were able to produce a drop in the platelet count of 
guinea pigs from 300,000 to 10,000 in twenty-four hours. The 
antiplatelet serum in these experiments also brought about other 
changes in the blood similar to those found in purpura hemorrhagica, 
namely the bleeding time was increased from two to fifty minutes 
and the clot failed to retract. We do not know whether the platelets 
are destroyed by increased phagocytosis or whether an abnormal 
quality of the platelets is responsible for their removal from the 
circulation. By some destruction of platelets is thought to be caused 
by some toxin or antiplatelet serum. One or all of these forces 
may he at work. 


COAGULATIOlf AND CLOT 

The clotting of thrombopenic blood in a test tube is either normal 
in time or only slightly prolonged, but the clot is lacking in firmness 
VoL. 11, Ser. 44—13 
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and does not retract in the normal manner. This failure of the 
clot to retract associated with normal coagulation time was first 
noted hy Hayem® in 1896. E. Glanzman=° found that the platelets 
are the only formed element of the blood which undergoes decomposi- 
tion in the normal clot, and he is of the opinion that they thereby 
accelerate the process of coagulation. Reubens and Cleman^^ quote 
the observation of Burke and Tait on this phenomenon under dark 
field illumination, ^‘The platelets hurst and the protoplasm is pro- 
jected rapidly in all directions. Along these particles threads of 
fibrin are laid down. When the platelets were experimentally re- 
moved, the blood remains fluid indefinitely unless tissue extract or 
platelets were added.’’ In cut or injured blood vessel the opening 
is closed by contraction and by the foimation of a thrombus at the 
site of injury. Any interference with the formation of the thrombus 
or contraction of the vessel would result in prolonged bleeding. For 
a clearer understanding of the processes of thrombus formation, we 
quote the following from McOallum’s Text Book on Pathology,*^ 
“A. thrombus begins by the deposition on the wall of the blood chan- 
nel of a minute, pearly, translucent mass of platelets which grows 
by the adhesions of other platelets as they come by. These produce 
curious upstanding laminae or walls running transversely to the 
blood stream and anastomosing freely with one another; the platelets 
are so welded together that their outlines can no longer be seen, 
and in section these laminae appear as faintly pink-staining, finely 
granular bands in the substance of the thrombus. However, it must 
not be supposed that they rise up alone and unsupported in the 
current- Instead of that, they quickly catch the passing leucocytes 
and hold them all along their surfaces like flies on a sheet of sticl^ 
fly-paper; and at the same time they seem to liberate thromboplastic 
substance so that filaments of fibrin spread out from them on all sides 
and meeting with filaments from the next lamella, hang in festoons 
between them. In this way the branching and anastomosing lamallae 
are guyed and braced together by fibrin, which needless to say,^ en- 
tangles quantities of red corpuscles, so that finally the whole is a 
solid mass of peculiar constructed clot.” 

These quotations reveal the important and fundamental part 
played by the blood- platelets in normal clotting and in throm us 
formation, and through these processes on the length of bleeding time. 
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Brill and EosentliaB^ believe that qualitative changes in the platelet 
are responsible for the failure of clot retraction. They found the 
platelets in thrombocytopenia to be larger than normal and irregular 
in shape. They think this abnormality due to faulty fragmentation 
of the pseudopods-of the megakaryocytes and suggest some damaging 
influence on the formation of platelets, which alters their properties 
of agglutination, clot, and thrombus formation. This agency they 
believe may reside in the reticulo-endothelial system, particularly that 
of the spleen. Their suggestion of platelet qualitative change is 
based in part on their findings that in pernicious anemia, leukemia, 
and a few cases of secondary anemia, the bleeding time was not pro- 
longed though the platelet count be below 10,000, and the platelets 
apparently of normal quality. 

LOWEEED OAPILLAET EESIBTAKOE 

An essential factor in the bleeding in this disease is the lowered 
capillary resistance — the hyperpermeability of the capillary walls, 
Not only does serum escape through the cellular interstices but the 
cellular elements of the blood as well. Lowered capillary resistance 
is demonstrated by the application of the capillary resistance test of 
Hess.“® If a tourniquet is applied lightly to the arm, sufficiently 
tight to block the venous flow, but not the arterial pulse, and allowed 
to remain in place for five minutes, small capillary hemorrhages 
appear on the limb below the point of constriction. The Rumpel- 
Leads test modifies this technique by using the sphygmonomameter 
and raising the mercury to a point below the systolic pressure. This 
gives a more accurate gauge of the amount of pressure applied. 

Eouget in 1873 described a large contractile cell in the capillary 
wall which irregularly encircles the capillary and which bears his 
name. Aschoff classed these cells as a part of the reticulo-en- 
dothelial system. ‘Whipple®* says that it is conceivable that these 
Eouget cells, stimulated by the same agent that is active in other 
parts of the reticulo-endothelial system may disturb the capillary 
walls and facilitate the escape of blood. Another factor in this hyper- 
permeability may be the softening of the intercellular cement sub- 
stance of the endothelial cells in the walls as observed by Aschoff.*® 
The action of defibrinated blood or blood serum in causing vaso- 
constriction has been known for some years. Ludwig®® in 1868 
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and Mosso^® in 1874r first observed tbia pbenomenon which was con- 
firmed later by other observers, especially by O’Oonn.or®’' in 1911- 
1912. This author states that a substance is thrown into the plasma 
or formed in' it during the process of clotting which is responsible 
for the action. Stewart and Zucher^® write as follows: '^An ex- 
tract of blood platelets of citrated blood, the plasma of which is 
totally inactive, exerts a strong constriction on the arterial ring”. 
Janeway, Bichardson & Parks^® demonstrated that the platelets yield 
a substance which has a powerful vasoconstrictor action. The red 
blood cells and leukocytes yield none. This vasoconstriction is 
probably due to changes which occur after the plasma leaves the 
blood vessels, for the circulating plasma does not cause vasoconstric- 
tion. This vasoconstrieting substance, though present in coagulated 
blood, is not dependent upon tbe actual formation of the clot, nor is 
it related to any factors concerned with coagulation, with the pos- 
sible exception of thromboplastin. Hirose®'' added further details 
to our knowledge of the process by showing that the vasoconstriction 
is roughly proportionate to the number of platelets in the circu- 
lating blood and that in blood with platelet counts far below normal 
there is practically no vasoconstrieting action. Brill and Eosentbal 
after referring to the work of O’Connor and Janeway seem to think 
that any disturbance in the production or function of the platelets, 
may bring about a bleeding tendency from the effect of this dis- 
turbance on the capillaries. That there is a relation between the 
blood platelets and tbe capillary tone seems to be true. It is also 
true that failure of capillary tone may increase capillary leakage. 
Janeway’s experiments show that the substance responsible for this 
vasoconstrieting action of blood serum is derived from the Wood 
platelets. If so, any change in the quality of the platelet could 
affect the supply of the vasoconstrieting substance, and consequently 
influence vasomotor tone. McLean^ states that the severity of the 
capillary bleeding is not in proportion to the number of platelets, 
severe bleeding occurring in tbe presence of platelet counts varying 
from 10,000 to 104,000. The lowered capillary resistance seems 
to be due to the activity of some agent responsible for the chanps 
in quality and number of the platelets and also for the irritation 
of Eonget’s cells and the softening of the intercellular cement su 
stance of the capillary walls. 
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ETIOIiOGT 

The etiology of essential Purpura Hemorrhagica is unknown. 
In the symptomatic type, infection, drug intoxication, anaphylaxis, 
food deficiencies and primary disease play the activating role, hut 
no definite cause of the essential type has as yet been discovered. The 
large amount of effort expended in investigating the disease has added 
greatly to our knowledge of the symptoms hut has thrown no light 
on its etiology. The primary causative agent may he an infection 
or perhaps a toxin coming from the spleen, lymph tissues or hone 
marrow. 


PATHOLOGY 

The pathology of the Wood and Wood making organs has keen 
treated in the foregoing paragraphs and there is hut little more to 
say about it. Enlargement of the spleen is not a eonstant symptom 
and the organ is palpable only in a small number of cases. Actual 
enlargement occurs in only one third of the cases. Most of the speci- 
mens examined show some evidence of splenitis and tuberculosis 
of the spleen has been found in several cases but othenvise the 
pathological changes found in the spleen are not of diagnostic value. 

DIAGNOSIS 

The presence of hemorrhage, low platelet count, prolonged bleed- 
ing time, nonretractile clot and lowered capillary resistance as shown 
by the Rumpel-Lead test clearly establish the diagnosis. Differen- 
tiation from the secondary purpura due to sepsis, drugs and avitami- 
nosis is at times difficult. Hemophilia, Henoch’s purpura, leukemia, 
pernicious anemia, aplastic anemia, malignant metastasis to the bone 
marrow may at times cause confusion. In chronic recurring throm- 
bocytopenia presenting the classical symptoms, there are few difficul- 
ties, but in the atypical cases great care must be taken, as upon the 
diagnosis will depend in a measure the success or failure of the 
treatment. 

Henoch’s purpura will be accompanied by acute abdominal pain 
and possibly hemorrhage from the bowels. Hemophilia occurs only 
in males with the characteristic hereditary trait of transmission 
through the female, thrombocytopenia occurring mostly in females. 
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Hemophilia is an exceedingly rare disease and usually trauma pre- 
cedes hemorrhage, AH the blood phenomena are normal except 
prolonged clotting time. In avitaminosis there is the history of 
dietary deficiency as in scurvy, in which disease there is the sTOllea 
spongy condition of the gums, pain in the limbs and little tendeucy 
to prolonged bleeding. The blood picture is practically normal 
Xenkemia associated with hemorrhage will present difficulties in the 
aleukemic stage, but in the cases of long standing where the bleed- 
ing occurs late, the typical blood smears show clearly the picture. 

In pernicious anemia, hemorrhages also occur late in the course 
of the disease after the bone marrow has become exhausted and the 
aplastie stage is approached. Aplastic anemia offers the most diffi- 
culty, as the bleeding occurs early and is associated with low counts 
in all the formed element of the blood. Xortunately in purpura 
hemorrhagica there is a leukocytosis or a normal white count and 
the regenerative abilities of the marrow are intact as far as the red 
and white cells are concerned. This is shown by the presence of 
leukocytosis and an increased number of reticulocytes. The pres- 
ence of increased white blood cells and reticulated red cells is of the 
utmost importance, for they show a hone marrow that is capable 
of supplying the necessary formed elements of the blood if the de- 
structive agent is removed and is of great importance in differentia- 
tion from anemia aplastica. 


OHAUT 


Differential blood diagnosis®^ 
Both show thrombocytopenia. 

Aplastic Anmia 
Low R,B.C., progressive 

Pew reticulated R.B.C, 

LowW.B.C. (Leukopenia) 

Low Pol3unorplionuclears 
Lymphocytosis 
Platelets reduced, often late 
Platelets not affected by splenectomy 

Bilirubinaemia 


Purpura Hemorrhaffica 
R.B.C. variable, due to periods of 

bleeding . , 

Many reticulated R.B.C., occasional 

normoblast 

W.B.C. normal or increased 
Polymorphonuclears above 60 % 

No lymphocytosis 
Platelets always reduced 
Platelets always increased after sple- 
nectomy 

No bilirubinaemia 
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Metastasis of malignant growth to the bone marrow by proliferation, 
crowd out the haemoblastic centers and thereby produce a reduction 
in the number of circulating cells of all of the formed elements of 
the blood. Careful search must be made for possible primary growth. 
The aplasia of the bone marrow due to such metastasis would present 
the blood picture of an aplastic anemia rather than a thrombocyto- 
penia. Careful search should also be made for all foci of infection 
and for possible bacterial endocarditis. 

Grove®^ recites a new test for the regenerative powers of the 
bone marrow, “If a few minims of adrenalin are given hypo- 
dermically, the platelet count will rise to normal in pernicious 
anemia, while in thrombocytopenia there will be a slight rise and in 
aplastic anemia there will be none at all. 

TEEATMENT 

The treatment of Purpura Hemorrhagica is as yet in the ex- 
perimental stage. Though much work has been done on the disease 
during the past twenty-five or thirty years, so little light has been 
thrown on the etiology that the establishment of a definite line of 
treatment has been impossible. Such attacks as have been made 
upon the problem have recommended themselves because the course 
and symptomatology of the disease seem to be favorably modified by 
these measures and many cases are apparently cured. In other cases 
atypical and unexpected results following these measures show very 
clearly that the present methods of treatment do not reach the root 
of the disease and are therefore directed against the symptoms rather 
than against the cause. A review of the literature shows that the 
whole endeavor is still of a prospective nature and that the final 
work, an adequate treatment, cannot be perfected until a proper classi- 
fication based on known living pathology and proved etiology, is com- 
pleted. In the milder cases there is frequently spontaneous recovery 
and Giffin®® recommends that these incipient cases be treated by rest 
and medical measures (as iron in large doses and proper diet) to- 
gether with careful elimination of all foci of infection and, if needed, 
transfusion and possibly irradiation of the spleen. Other writers 
are inclined to .think that there is loss of valuable time in sucb ex- 
pectant treatment and in the face of a disease that may become acute 
or develop an emergency at any moment, to delay is to court dis- 
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aster. McLean^ states that there are cases, both mild and severe, 
acute and chronic, in which recovery occurs without either trans- 
fusion or splenectomy. 

Kankin®* says that unquestionably splenectomy is the most satis- 
factory treatment of Essential Purpura Hemorrhagica and cites forty 
cases treated by this method at The Mayo Clinic, with no deaths, to 
back his statement. After two years these patients were well and 
in good health. He believes that the earlier the operation the better 
are the results. Wliipple“® reports a series of eighty-one collected 
cases of this disease, treated by splenectomy, seventy-three of which 
were of the chronic type and eight of the acute. In the seventy- 
three chronic cases there were six deaths following removal of the 
spleen and in the acute cases seven deaths out of eight. He believes 
that splenectomy is the method of choice in the treatment of the 
chronic type. Pemberton®'* thinks splenectomy is as safe as any 
other major abdominal operation and that few operative measures 
offer such spectacular results, Payne®^ says that splenectomy should 
be done as early as possible in the course of the disease to forestall 
the aplastic changes in the bone marrow which result from exhaus- 
tion of these centers through; continued hemorrhage and extra- 
medullary blood destruction. While splenectomy offers more than 


anything else in the treatment of these cases, a proper selection is 
necessary for the best results. In the acute cases the spleen should 
be removed if possible during remission. In the mild incipient 
cases, splenectomy should be prompt to avoid the destructive action 
of the toxins on the blood making organs and further destruction 
of the blood elements. Great care should be used in identifying and 


eliminating the thrombasthenic type. Askey and Poland®® have 
shown that this type is not benefited by the removal of the spleen. 
In the chronic type the general opinion is that splenectomy offers 
most and gives the highest percentage of cures. Careful search 
should be made during the operation for an accessory spleen, which 
may be responsible for a return of the symptoms. Morrison, lederer 
and Pradkin®'^ describe a case in which they did not remove a sma 
accessory spleen and the symptoms returned within a year, 
result of splenectomy will depend in great measure upon t e re- 
generative power of the bone marrow. It is upon this capaci y 
for regeneration that Payne®^ has formulated his index of opera 
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bility. This index is briefly ns follo-ws; The presence of leukocytosis 
or a normal white cell count, plus increased or normal number of 
reticulated red cells indicates an active bone marrow, one capable 
of restoring to the blood stream tbc necessary' cellular elements if 
tbe destructive agent is removed. ■ The presence of leukopenia plus 
reduction in or absence of reticulated red cells shows an aplastic 
bone marrow which is incapable of supplying these elements under 
any condition. In the presence of an active bone marrow good 
results may be expected following splenectomy, but in the presence of 
an aplastic marrow, splenectomy is of no benefit, for the bone 
marrow is exhausted. It seems proper to recall the differential 
diagnosis between thrombocytopenia aplastic anemia, which is based 
largely upon this very difference in activity of the hacmablastic 
centers. It is possible, nay probable, that in some of the reported 
cases in which death has followed splenectomy, there had been a 
failure properly to note this index. To recapitulate ; given an active 
bone marrow in this disease the spleen should be removed as early 
as possible; in the presence of an exhausted or aplastic marrow, 
splenectomy is contraindicated. 

Transfusion may check the course of an acute fulminating case 
and hasten a remission. It is of special value when the risks of 
splenectomy seem too great after extensive loss of blood. By check- 
ing the hemorrhage and replacing the lost blood elements even for 
a short period of time the patient is in far better condition to with- 
stand the shock of surgical removal of the spleen than without such 
assistance. Though recovery follows transfusion in some cases the 
percentage of apparent cures is by no means as high as splenectomy 
in all types. McLean* in his series reports eight cases treated by 
transfusion with recovery in four. We feel that the proper place 
for transfusion is in the preoperative treatment. It is our custom 
to transfuse every other day until three or four transfusions have 
been given. In this way the patient’s blood is built up through 
stimulation of the regenerative processes in the bone marrow as 
well as by replacement of the lost blood. Should the expected im- 
provement in the patient’s condition take place, the transfusions 
are followed by immediate splenectomy, Taylor®® reports the use 
of antivenin, both of the crotalic and the bothrops atrox varieties 
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in a small number of cases -with good results; but as yet the cases 
reported are too few to form a sound opinion of its value. 

DisdussioN 

The foregoing facts gleaned from a careful review of the litera- 
ture of the past fifteen years sbow a steadily increasing trend of 
conviction along two important lines. 

First, that the benefits resulting from the removal of the spleen 
are available in a larger percentage of cases than was formerly be- 
lieved. Successful operations have been performed on the acute 
fulminating type, whereas formerly the operation was considered 
safe only in the chronic type. This is due to closer observation and 
more rigid selection of cases. With the elimination of the atypical 
types such as thrombasthenic purpura and of the symptomatic cases 
in which the thrombocytopenia is due to known causes, and with a 
closer observance of the Payne index covering total white count 
and reticulated red cell count, we may hopefully expect a more 
favorable recovery in those cases which are subjected to splenectomy. 

Secondly, that tbe clinical manifestations of the disease are not 
due to a mere diminished number of circulating platelets, but to 
some other factor as yet undetermined. Upon Kaznelson's state- 
ment of tbe increased phagocytosis of platelets by the endothelial 
cells and the cessation of such increased activity upon the removal 
of the spleen it was assumed that the pathological process was of 
a very simple nature, to wit, that phagocytosis on the part of the 
endothelial cells was responsible for the reduced number of platelets 
and that the reduction of platelets below tbe normal level was ia 
turn responsible for the abnormalities of clot formation, bleeding 
tirne and capillary resistance, and throngh these abnormalities for 
the purpura and hemorrhage. The situation is not so simple. 

It has been clearly shown that reduction of platelet count is not 
necessarily responsible for these abnormal blood conditions, nor for 
the hemorrhage. Observations are here quoted showing reduce 
number of platelets without hemorrhagic manifestations and con 
versely, spontaneous hemorrhage into the skin and mucous mem 
branes in the presence of a normal platelet count; also nonretrac 
clot, prolonged bleeding time and lowered capillary resistance as 
ciated with a normal platelet level. It is known that norma rom 
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bus formation is one of tbe means of stopping or preventing leakage 
of blood through the' vessel -walls and that normal thrombus forma- 
tion and normal clotting are dependent in a great measure on the 
blood platelets. The presence of normal clotting time and a re- 
tractile dot in pernicious anemia "with an extremely low platelet 
count would indicate that it is not alone the reduction in the num- 
ber of platelets that is responsible for these abnormalities of the 
clot. The same is true also in thrombnesthenic purpura, in which 
abnormalities of clot formation exist with a normal number of 
thrombocytes. The fault is therefore not in the number of platelets 
but in their quality. If the quality of the platelet is good, normal 
clotting will take place even though the number of platelets be 
greatly reduced. This is an important fact. Prank, Lee and others 
have suggested that some hypothetical toxin is responsible for these 
changes. The activity of this toxin cannot be confined simply to 
the destruction of platelets. It may act as Whipple suggests on 
the capillary walls, and on the qualitative formation of platelets as 
observed by BrUl and Rosenthal. It is tbe opinion of Prank that the 
increased phagocytosis of the reticulo-endothelial cells is due to 
stimulation or irritation hy a toxin. In short the theory of toxin’ 
activity may explain all the features of the disease. The cessation 
of bleeding and oozing npon clamping or tying oS the pedicle of 
the spleen is so striking and immediate that it has attracted the at- 
tention of many writers and suggests the presence in the blood stream 
of some substance peculiarly responsible for tbe byper-permeability 
of tbe capillary walls. It does not seem possible for tbe lowered 
capillary resistance to be tbe result of reduction of platelets alone, 
for the cessation of the bleeding on tying tbe splenic pedicle could 
then be due only to a rise in platelet count to tbe point of correcting 
tbe lowered capillary resistance. It is well known that tbe platelet 
count does rise rapidly after removal of tbe spleen and also follow- 
ing trauma at points remote from tbe spleen, but not at so spectacular 
a rate. Poliowing splenectomy for purpura bemorrbagica tbe bleed- 
ing is staunched almost immediately, in some cases before the ab- 
dominal incision is closed or tbe patient leaves tbe table, as we our- 
selves have seen, although the platelet count reaches normal at the 
earliest in two or three days. This striking occurrence suggests the 
presence in the blood stream of a toxin wbicb tends to lower capillary 
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resistance yet so transient in its effect that a continuous supply is 
necessary for sustained action. It is evident that the spleen is the 
source of this supply, since that organ is the only one cut off from 
the general circulation. That the spleen is the sole source of the 
toxin does not seem to be the case, for recurrences are reported fol- 
lowing splenectomy. Askey and Toland®® state that many cases show 
clinical improvement with relief of hemorrhage after surgical re- 
moval of the spleen, but fail to show improvement in the condition of 
the blood ; the platelets remain low, the bleeding time is prolonged, 
the tourniquet test is positive and the clot nonretractile. It is prob- 
ably true that the entire reticulo-endothelial system is diseased and 
that the removal of the spleen is only a quantitative reduction in the 
extent of the disease. 

Until through research a proper classification of the various 
types of purpura hemorrhagica on a basis of proved etiology and 
pathology has been made, no assured course of treatment can he 
outlined. Thus far, splenectomy offers most in the treatment of 
this distressing and teiTible disease. 
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ESTIMATING THE EXTENT OF DISABILITY 

By EARL D. McERIDE, M.D., F.A.C.S. 
Oklahoina City, Oklahoma 


When we testify in industrial court how shall we answer when 
this question is asked ? “Now, doctor, what in your opinion is the 
extent of permanent disability in this case 

Most of us will admit that we would like very much to avoid 
such a question; probably because we feel more or less unprepared 
to answer in as capable a manner as questions of a professional 
nature should be answered. Whatever the opinion expressed, relia- 
bility must be implied. The responsibility of answering the ques- 
tion is professionally as great as participation in consultation at the 
bedside. In fact, the influence of medical testimony reaches far 
beyond the scope of the general practice of medicine. Medical con- 
clusions, often at best, controvertible, hypothetical and equivocahle, 
must be publicly expressed to non-medical inquisitors, and judged 
through legal prerogatives. The difficulty for the doctor lies in the 
exigency of a common ground of reasoning in determining the extent 
of permanent disability. 

The court wants definite information with “yes” and “no” 
answers to questions formulated in the minds of examining attorneys, 
each trying to draw out evidence that will convince the court in favor 
of his client. If the physician’s testimony is to be any more 
accurate than the claimant’s own statement of his complaints, there 
should be a sound basis of reasoning and a common ground acknowl- 
edged by physicians to be proper fundamentals upon which to base 
their opinions. It is sometimes astounding how widely apart testify- 
ing physicians will be in their percentages of disability in a given 
case. Temporary disability is often misinterpreted as permanent 
disability through a lack of understanding of what constitutes the 
healing period. Take for example this case : 

R, A. A, : — Age forty-one. Received a compound, comminuted 
fracture of his left tibia and fibula on December 4, 1926 in an oil 
rig accident, Se was examined in this clinic on October 17, 1928. 
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The fracture healed hy angulation and overlapping consisting of an 
outward and anterior bowing at the junction of the middle and 
lower thirds, of about 10°. In standing the heel cord was contracted 
so that the heel could not touch the floor without placing the foot 
forward. The calf of the leg and the ankle were BtiU somewhat 
swollen and the scar although well healed %vas still red and somewhat 
tender. There was no drainage. The history showed that he had 
active surgical treatment in the hospital for approximately five 
months and at the end of three months more, returned to the hospital 
where some sequestration was removed from the leg. He was dis- 
missed from all medical treatment at the end of fourteen months. He 
returned to work in the oil field on September 10, 1928, which was 
one year and ten months after the injury. The leg was still some- 
what swollen and continued to give him considerable discomfort. 

When he was examined in this clinic on October 17, 1928, he 
had been at work approximately one month and his case came 
up for final award. The medical testimony consisted of opinions 
of three physicians; one gave him 100% loss of use of the leg, 
another an estimate of 75% loss of use of the leg, and he was 
awarded a loss of 82%. 

The opinions were based chiefly on the effect of the deformity 
and the fact that occasionally there was a lighting up of tenderness 
and inflammation in the scar tissue in the region of the injury. He 
was seen again in this clinic on January 25, 1933, which was three 
years and two months after his settlement. He claimed to have had 
a change for the worse and had filed a motion for reopening of his 
case. It was found that he had an abscess forming on the outer side 
of his ankle and that during the past three years he had had several 
exacerbations of inflammation and on one or two occasions small 
hits of hone had worked out of the wound. 

On June 1, 1933, in another clinic, his leg was amputated about 
5 inches below the knee. IH THIS CASE, it was quite evident that 
settlement was made before the final healing period had been 
reached; an error commonly made. 

Another instance is as follows : C. R. W. — ^Age twenty-seven. 
Received a comminuted fracture of the left humerus on May 28, 
1931, in a truck accident. He was examined in this clinic on 
Hovemher 13, 1931, five and one-half months following injury. The 
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history showed that he received active surgical treatment until 
October 15, and was discharged from treatment on November 10, 
1931. On examination he 'was still complaining of pain and weak- 
ness in the arm. It was found that the arm had in general a normal 
appearrmce. The muscles were of poor tone. There was no swell- 
ing. There was nonnal motion at the shoulder, elbow and wrist 
joints, with no paralysis. He could fully close and open the band 
and seemed to have practically as good grip in one. hand as in the 
other. The bone of the left upper arm could be felt to be somewhat 
irregular in outline along the middle third, but union was firm and 
there was no angulation. He also had an injury to his leg and side, 
which had healed with no residual disability or loss of function. 

On December 10, 1931, testimony in his trial at the Industrial 
Commission was given in which one physician stated that he had 
100% loss of use of the arm, another 27.6% loss of use of the arm, 
and still another said that his maximum healing period would not 
end for about two or three months more and that he should then not 
have any permanent disability. He was awarded 75% loss of use 
of the arm. 

It was later found that he returned to hard manual labor and 
apparently suffered no permanent disability whatever. 

With such wide differences in medical opinion, the court is left 
in a dilemma and the judgment may be unreasonable. To avoid dis- 
approbation and to promote confidence, medical evidence should be 
more consistent and more conventional. Legal requirements are 
satisfied, as well as the medical witness qualified, by one who has a 
proper degree and license to practice medicine. Why not provide 
instruction during the period of medical training, which will ac- 
quaint every practicing physician with what is expected of him m 
these modem days of medical practice. In medical school and m 
practice, the physician has not learned to go beyond the healed state. 
That is, there has not been much effort to teach what deformity 
means to the person after he has reached the final healing state. 
Such subjects as diagnosis and treatment are stressed only to the 
point of prevention of such deformity and disability, but the interest 
ceases in the patient after treatment no longer is necessary. The 
altered physiological state and the mechanical influence of the e- 
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formity and disability should at least have some expression in funda- 
mental medical knowledge. ^ ^ ^ _ 

In the past, medical practice has been individualistic. Whatever 
might happen to the person through handicap was his own responsi- 
bility. Sociological development has brought about a now demand 
upon medical practice. Society has become interested in the per- 
son and wants to know about him, and his welfare. In case of 
injury, society is not so greatly interested in the treatment of the 
person. It becomes particularly interested, however, when, as a 
result of a physical handicap, a man is unable to take his normal 
position and rank in the rivalry of competition and the antagonism 
of existence to environment. 

Society, through the industrial court, cannot arrive at conclusions 
about how much a man is disabled from following his duties as a 
laborer, without medical evidence. Testimony cannot be intelli- 
gently given by a physician unless he has some conception of how to 
measure disability. He must learn how to diagnose the altered 
physiological state and the limitation of function just as he has 
learned to diagnose disease. That is, when a person has been trans- 
formed into one with a physical handicap, there must be evolved 
some systematic and scientific method with which the extent of 
disability can be determined. Physiologists have done this very 
thoroughly in respect to normal development. Fischer, Steinhausen, 
Simonson and others have shown the physiological differences be- 
tween an athlete or contortionist before and after development of 
such unusual accomplishments.* Through similar principles of logic 
conclusions may be deducted in respect to the altered physiological 
state resulting from pathologic causes. Text books on injuries cease 
comment on the pathological state after presenting the methods for 
preventing and re-instating the damaged anatomy to as near normal 
as possible. Statements such as “shortening will produce serious 
disability”, “angulation should he prevented”, and “ankylosis may 
produce a marked limp” are about as near as the final altered physio- 
logic state is expressed. 

The effect of the anatomical and physiological alterations must 
he interpreted in resp ect to their effect on functional ability, and 

, ^^tieles by 0. Fischer, Wilhelm Steinhausen and E. Simonson in Hanbush 
ner NoTmalen und Pathologischen-physiologie Vol. XVI. 

Voull, Ser. 44 — 14 
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•vvliat -svill be the limitations and possibilities of adaptation to environ- 
ment, Will it be possible for tbe person to resume normal plijs- 
ical activity? If not, why not, and to what extent •will be be 
limited? The industrial court is concerned chiefly -with tbe effect 
of a physical handicap on the -working capacity. That is, tbe ability 
of the man to perform ordinary manual labor. To wbat ex- 
tent will the physical impairment limit the laborer from performing 
the work which he must perform to gain a livelihood? What is tbe 
working capacity since the handicap has occurred ? 

Prom embryo to full development the biological characteristics 
of man are animated by intrinsic qualities peculiar to tbe human 
organism. The capacity of the organism to meet tbe resistance 
of environment varies in each person, according to hereditary traits, 
habits, ambitions, constitution and many other qualities of develop- 
ment. Through disease, injury or other causes, the natural state 
peculiar to the person affected, is suddenly changed. As a result of 
anatomical alterations, new physiological adaptations are necessary. 
The habits and attainments of organic maturity must be reorganized. 

When such wide differences of opinion exist, as were expressed 
in the case of 0. E. W., it is evident that the personal experience 
and impressions of the physician have been allowed to dominate his 
reasoning, instead of being guided by tbe effects of clinical, physio- 
logical and anatomical limitations. One doctor may be greatly im- 
pressed by tbe possibility of the deformity producing so much -weak- 
ness that it may prevent work; another may place a great deal of 
weight on the patient’s statements of despair and still another may 
base bis conclusion chiefly upon tbe inability of the patient to 
return to his former vocational calling. 

The purpose of this discourse is to outline and suggest a funda- 
mental basis of reasoning in determining permanent disability- E 
carefully considered, it will be seen that tbe extent of disability can- 
not be based on vocational loss because the physician may not have 
had experience in the particular vocation in question and he, there- 
fore, cannot always be qualified to say whether or not a man can go 
back to his particular form of work, Furthermore, the peison 
might accommodate himself to some other vocation and produce an 
even greater earning ability than before injury. The extent of m 
ability, likervise, is not to be based on anatomical loss although mos 
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compensation, scliedules express a specific award for anatomical loss 
such as amputation. However, in partial permanent disability this 
method cannot be relied upon ns accurate. For instance, 50 per cent. 

Chakt I 


a er IO»?DlSABILlTr 



TfWIRNCSS 


(.VSClX SPASM 60. 


tlMITCD WOItOH 70. 


SHOStEN aiQ fiO. 


. wens 

: BALANCE 

:meihqqical 
; OEXTERITV 

JDJEflSY 
■FORCE 
ICAPABILItY 
-GRASP 
: WSH 
-«JU. 
rJLin 
: STRAIN 


cu iaO^ANTAGONISTlC Jf 
r 1 INTERFEROICE 
jiAtVENNESS J 


% or 20s SOISASILITY 


STRENGTH 


; CONEIOENCE 
■ OEPErOEW 
: SURETY 


'SliantlG 


iNFmM/Atiwi 1 3o_ 


Paralysis 1 2o_ 


MALTORI.IATION I' 10 


a-ray pathology! 


' ‘SECURITY I 


*EAWiESS 

imAGlLE 

lUNSuasiAN. 

TtAL 

tDEPErJ>ENT 
1 INCAPABLE 


INSECURE 

UNCERTAIN 

unstable 

lABELIABLE 

CAUTIOUS 

'UTDMBLE 

i nervous 


»;* or aOs^DISABILITY 


j; or IOpJCOISABILITY 


unlimited 

energy 

stability 

ccntinueo 

ability 

toleration 


{inertia 
. fatigue 

RESTRAINT 
iEOtEXMAUSn ON 
j IttCARINESS 
I IDLENESS 


, j'riSK INCREASE 

; DEFENSIBLE I .... j vulnerable 

: " IOaSOISABIUTY 


% or aOoSOISABlLITY 


UNGUARDED 

Averse influ- 

I ENCE OF 
ICONSOICIOUS 


; INSPIRING 

: CONFIDENCE PEESTICE COTSRIC OUS 

Suun^fAA UrcT ''o | imperfection W or IObSDISABILITY 
J VluOROOS PHYSIQUE CWAPLAINTS j 

•J OISFIGUREMENT) 


NURAAl CAPACITY 1 00 


Evaluation of extent of disability. 


PER CENT DISABILITY 7 






212 


INTEENATlONAIi CLINICS 


Chakt No. II. EVALUATION OF EXTENT OF DISABILITY 

in the hand or arm 


■ Clinical Findings 
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Chart No. III. Evaluation of Extent or DiSABiLirr 

in foot or leg 
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Chabt No. IV. Evaloation of Extent op Eisabilut 

in tho eye 
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loss of motion in a joint does not limit the part to 50 per cent, of its 
normal functional capacity. 

In attempting to base tbe disability upon tbo loss of earning 
capacity or wage loss, tbe physician will meet with many complica- 
tions involving questions entirely witbout bis sphere. Keadapta- 
bility, age, possibility of occupation, experience, training, mentality 
and willingness to try, are all involved. 

How then can tbe physician measure a man’s disability ? The 
only solution is for him to cling to bis clinical training and funda- 
mental scientific knowledge of tbe human organism, because only one 
who is trained in medical science can explain tbe factors w'bicb in- 
fluence physical fitness and functional ability. When the extent of 
physical damage to tbe anatomy of tbe organism and tbe resulting 
physiological changes have been estimated, then tbe industrial court 
may be in a position to relate tbe economic factors and establish a 
ratio of loss to social environment. 

Tbe method devised by tbe writer, and published in tbe Journal 
of Surgery, Gynecology and Obstetrics, February 15, 1933, seems to 
furnish a satisfactory basis for rendering an opiniotf as to tbe extent 
of disability. It provides a measuring device for translating physio- 
logical alterations into percentage of loss of functional ability rela- 
tive to ordinary manual labor. Tbe method of analysis is based on 
the determination of the percentage of loss of each of the funda- 
mental factors which would limit the person in perfoiming tbe 
duties of an ordinary manual laborer. 

These factors have been summarized in seven divisions, five of 
which are strictly physiological and two of which are related to in- 
dustrial expectation. It is necessary that each of tbe factors of 
normal function be given an evaluation according to its importance 
to 100 per cent, noimal working capacity. When this is done tbe 
percentage of loss of each factor will give tbe total per cent, of 
disability. 

The writer has arbitrarily set these values as follows: 

This is outlined in Chart Ho. I. Similar charts for deducing 
tbe degree of disability can be made for tbe body as a whole or for 
specific parts of the body. Charts Hos. II, HI, and IV, demonstrate 
how this may be done for tbe arm, leg and eye. 

In estimating tbe extent of disability, aU pathological conditions 
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OBt such duties as reacliing, pointing, holding, pushing, pulling, 
striking, carrying, swinging, throwing, turning, and lifting. The 
relative loss of accomplishment of these duties ns indicated througli 
disturbances in quickness of action, coordination, strength, endur- 
ance, security, safety, and prestige of normal physique, will vary 
according to the position of ankylosis. Prom the standpoint of 
industrial occupation, many factors might influence the loss of abil- 
ity to carry out certain duties, particularly since the hand and arm 
enter into so many forms of skilled trades. 

Since the range of motion from 180° to 90° includes the greater 
portion of the requirements for accommodation of the hand and 
arm for all kinds of occupations, only the extreme requirements of 
finer movements are handicapped. From the standpoint of quick- 
ness and coordination, such acts as turning, twisting, throwing, strik- 
ing, reaching and lifting will ho especially limited. 

PossihilHy of compensatory adaptation . — Possibilities of reha- 
bilitation and compensation render a very great variation in the 
prognosis as to what the limitation in earning capacity and working 
ability eventually may he. In respect to the elbow, the more the 
limitation approaches 180° the less the ability to compensate to all 
general influences, yet the less time it will require for adaptation, be- 
cause only the heavier type forms of labor can he performed. When 
the person has been trained at only the heavier forms of duty 
and his elbow becomes limited to a range less than, a right angle, the 
period of adaptation will require a longer period for re-education 
to the finer and more skillful occupations. In the case of A, since 
he has a range of motion in the are most generally useful to the 
use of the arm, the possibilities of adaptation are extremely favorable. 

In making up our estimate in terms of percentage after con- 
sideration of the foregoing facts, we turn to Chart No. Ill and place, 
what in our opinion is the percentage of loss, opposite each functional 
factor. For example: 


Loss due to delayed action 26% 

Loss due to awkwardness 25% 

Loss due to weakness 15 % 

Loss due to insecurity 15% 

Loss due to diminished endurance 16% 

Loss due to increased risk 10% 

Loss due to averse influence to employment 16% 
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The total percentage of disability would he estimated as follows 

25% of 10 (value of quick motion factor) 2.0 

25% of 20 (value of coordination factor) 5.0 

15% of 20 (value of strength factor) 3.0 

15% of 10 (value of security factor) 1.5 

15% of 20 (value of endurance factor) 3.0 

10% of 10 (value of safety factor) 1.0 

15% of 10 (value of physique factor) 1.5 


Total • 17.5% 



THE CRIPPLED HAND 


By ISIDORE COHN, M.D., F.A.C.S. 

Associate Senior Surgeon, Touro Infirmary; Professor of Surgery, Graduate 
School of Medicine, Tulanc University, New Orleans, Louisiana 


W^HAT is more necessary than a hand which functions perfectly ? 

This question prompted a review of my own experience, some of 
which indicates that the importance of this function is often over- 
looked. 

While preparing this paper a patient, illustrating all of the 
points I wish to bring out, presented herself for examination. 
Briefiy, the story is ns follows: 

The patient met wdth an automobile injury several months be- 
fore. The wounds were sutured by the first available doctor. Heal- 
ing proceeded slowly. At the present time the patient has a crippled 
hand — there is loss of sensation and atrophy of all of the muscles of 
the hand, palm and fingers. There is glossiness of the skin and 
loss of the power of flexion in the fingers and wrist and of all other 
useful functions. At the present time her hand is ornamental only 
when covered by a glove. 

What a different picture might have been presented if a knowl- 
edge of anatomy had been applied? It is true that there would be 
no need for telling this sad story — ^tbere would be no crippled hand 
and no need for a secondary operation, prolonged aftercare, and 
doubtful result. 

Experience with cases like this indicates that more attention 
should be paid to what may properly be called preventive surgery, 
that is, surgery which is calculated to prevent or minimize eco- 
nomic loss. In the treatment of wounds the prinoples of preventive 
surgery should he regularly applied. The treatment of the average 
wound is considered too trivial to warrant the attention of a senior 
surgeon, and the interne in the hospital would consider it a reflec- 
tion on his ability if he were not allowed to proceed unsnpervised in 
the management of these cases. 

Bet us ask ourselves just what happens; 

VoL.n, Ser. 44—15 
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Wliea a wound is seen do we try to visualize tlie anatomic struc- 
tures which may have been injured ? 

Are these cases immediately examined to determine the loss of 
function which may be due to muscle^ tendon or nerve injury? 

Are these wounds debrided as a rule ? 

Is it a routine practice with those who see lacerated, incised or 
punctured wounds to do more than suture the wound? 

Is much thought given to the use of the particular suture mate- 
rial best adapted to the kind of tissue involved ? 

The answer to these questions, I think, is in the negative. 

If we do not know the exact condition then how can we expect 
to prevent disability? 

Careful attention to details of diagnosis and meticulous appli- 
cation of surgical principles characterizes a surgeon who is desirous 
of shortening disability and of obtaining a primaiy cure. The op- 
posite are the characteristics of the operator who is only treating 
another case and whose one desire is to finish the job for obvious rea- 
sons chiefly remunerative. 

Kanavcl has done much within recent years to direct interest to 
the important subject of infections of the hand. 

In the present review I will consider only trauma as a factor in 
the production of the crippled hand. Trauma, with or without 
wounds, often causes crippling defects of the hand. Trauma at a 
distance is of importance because the nerve injury produces paralysis 
and atrophic muscular changes. Since this is true we must keep 
constantly before us the origin of the brachial plexus and the dis- 
tribution of the important nerves which are derived from the plexus. 
Stretching of the plexus or severance of one of its trunk or major 
branches is associated with definite and characteristic sequelae too 
often overlooked until the late manifestations are well developed. 
In order to avoid criticism the original notes should include both 
negative and positive evidence with reference to possible nerve 
injury. 

It may be argued that time does not permit careful investigation 
immediately after the accident. This is not an acceptable answer. 
Time consumed in this manner will avoid many delayed operations 
and much entirely unnecessary physiotherapy. 

Patients on whom the primary nerve damage has been over 
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looked are often done tlie injustice of keing discliargod as cured, 
the doctor being under the impression that the patient is a maling- 
erer. If the patient happens to he a compensation case the ques- 
tion of refusal to pay compensation may work a hardship on the 
patient if his disability is bona fide. 

Atrophic changes, sensory disturbance and loss of muscle power 
should direct our attention to nerve injury. Prompt treatment, di- 
rected to this phase of the situation, will shorten the period of 
disability. 

The exact location and nature of the damage must bo dotennined 
and it requires patient effort to decide whether there has been stretch- 
ing or severance of one of the cords or tirnnks of the plexus. 

The need for accurately determining the location and the extent 
of the injury before beginning treatment is one of the essential fac- 
tors in handling these cases. It may be pointed out here that this 
requires only one thing — a careful examination and coordination of 
the findings with normal anatomic distribution of the nerves in 
question. To many of us it serves as a reminder that anatomy 
which seemed so dry when at school is nevertheless of inestimable 
practical value. 

Operative surgery directed towards the relief of nerve injury 
is but a well conducted dissection, plus the application of certain 
technical details in an aseptic field. 

There are some technical points to remember if a case proves to 
have a severed nerve, and suture of the nerve is to be done. Aseptic 
technic must be scrupulously observed ; hemostatsis must be as neatly 
complete as possible ; and there must be as little trauma as possible 
to surrounding tissue, as nerves readily become enclosed in scar 
tissue. The most satisfactory way to prevent this is to have the 
muscle bed in which the sutured nerve is left as nearly untraumatized 
as possible. ‘Whether to use a tourniquet is matter of personal opin- 
mn. If a tourniquet is used care must he exercised that it is not 
left on too long. Pressure paralysis may result. Methods of pre- 
venting adhesions by the use of fascia, segments of veins and other 
material have not proved uniformly successful. The suture should 
penetrate the nerve as little as possible. Pine silk is the most satis- 

actory material. There should he no tension on the suture line. 
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Positions that ■will relio've any possible tension are desirable. Plexion 
of tbe elbow to a right angle, and immobilization in that position is 
most often desirable. 

Roentgen ray pictures taken following accidents in which no 
fracture is evident cause some surgeons to make the erroneous in- 
ference that only a contusion has occurred, and a possible nerve 
or muscle damage is entirely overlooked. 

The late roentgen ray appearance due to disturbance or circu- 
lation and innervation is often misinterpreted. Decalcification and 
other atrophic changes may well be the result of circulatory and 
nerve damage. 

In order to illustrate the foregoing statements, all of which are 
based on actual experience and not on hypothetical cases, the follow- 
ing brief summaries are introduced. 

Case 1. — ^Jlrs. F. age fifty-four years. Diagnosis: Stretching of Brachial 
Plexus. Injured right shoulder April 29th, 1932. She •was continuously under 
the care of a doctor from the time of the accident. The attending physician 
believed that the patient 'was a malingerer. However, because the patient per- 
sistently stated that she had pain, and because she was unable to abduct her 
arm and to grasp objects, I was asked to see her. At the time of my exami- 
nation I found slight atrophy of the shoulder girdle and the forearm. There 
were color changes in the palm of the hand and limitation of abduction. If 
the arm was abducted beyond sixty degrees the extremity would drop when 
support was removed. The muscles of the arm and forearm were flabby. Sensa- 
tion was diminished "everywhere” on the right arm below the clavicle. The 
grip was not as good in the right hand as in the left. 

Prom these findings it seemed evident that the patient was suffer- 
ing from a brachial plexus injury, probably stretching. The patient 
was totally incapacitated for her occupation. Following treatment 
she was finally restored to earning capacity. 

Reviewing this experience' we find that there are several inter- 
esting factors which may he of service when similar episodes occur 
in practice. 

You will note in this particlar case that because of the roentgen 
ray, which was negative for fracture, the inference was drawn that 
nothing except a contusion of the shoulder had occurred. Subse- 
quent events proved that this conclusion was unwarranted. 

The atrophic changes and sensory disturbance should have di- 
rected the attention of the attending physician to nerve damage. 
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Prompt treatment directed to this phase of the case would have 
shortened the period of disability. 

A similar hut more serious disability is illustrated by the ne.'ct 
case. 

Mr. E. J. J., age Bcvcnty-six years, aufTcred a "dislocation of the ahouldcr" 
May 20th, 1D2D. Reduction was done hy his attending physician and the arm 
bandaged for bctch days. The patient came under my observation July 20th, 
1029. 

At the time of my examination he stated that he had been “unable to ele- 
vate the wrist (by this the patient meant dorsi flexion) since removal of the 
bandage.” 

On examination wc found an apparent elevation of the left shoulder. There 
was a depression just below the clavicle. There was limitation of abduction. 
Edema of the arm. Atrophy of the muscles of the arm, and limitation of extension 
and flexion of the elbow. There was loss of dorsi flexion and extension of the 
fingers. 

The treatment resorted to was conseiratii'c, believing tlio condition to be 
due to stretching of the plexus. 

Comments . — Here we find an elderly man with complete loss of 
the useful functions of the right hand and arm following a simple 
injury, a dislocation of the shoulder. The drop wrist, which should 
have indicated to the attending physician nerve damage, was evident 
as soon as the primary dressing was removed. Ho attention was paid 
to the condition. Rheumatism was supposed to he the cause. Even 
the roentgen ray interpretation failed to he impressive to some as 
late as the time I first saw him. From the roentgen ray report I 
quote “the changes are considered to he tj^jical of an infectious 
arthritis” in spite of the fact that the radiologist noted that the car- 
pal bones were “almost completely decalcified”. With the history of 
an accident, a drop wrist and atrophic changes in the soft tissues, 
decalcification might very properly have been attributed to a dis- 
turbance in innervation. 

The exact location and nature of the damage required care- 
ful study of the signs and symptoms present. In this instance 
there was flattening of the shoulder, the space between the acromion 
and the head of the humerus seemed to be increased, there was wrist 
drop and the deltoid did not respond to galvanic stimulation. 

The above facts indicated that the posterior cord was injured 
aWe the origin of both the musculo spiral and the circumflex. 
(The circumflex supplies the deltoid.) 
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The outer cord of the plexus could be eliminated because all 
muscles supplied bj the musculocutaneous (coracobrachialis, biceps 
and brachialis antieus) and those supplied by the external thoracic 
(pectoral muscles) responded to galvanic stimulation. There ms 
nothing to indicate disturbance in the median or ulnar distributioa. 

It was important to determine whether there was severance or 
stretching. This differentiation meant the adoption of either con- 
servative methods of treatment or operative intervention. 

We concluded that there was stretching rather than severance of 
the posterior cord because the extensors of the forearm (extensor 
carpi radialis and anconeus as well as the triceps) responded feebly 
to galvanic stimulation. 

Since we considered this to be due to stretching, conservative 
treatment consisting of electrical stimulation, massage and gradual 
stretching of contracted muscles together with active exercise was 
instituted. 

After nearly a year under a conservative plan of treatment this 
patient was sufficiently recovered to attend to his ordinary duties. 

The two cases thus far mentioned illustrate sufficiently the crip- 
pling effect of imrecognixed plexus injuries which are not severe 
enough to cause severance. 


inJUElES ASSOCIATED WITH SEVEEAHCE OE KEEVES 

In injuries which are followed by persistent anesthesia, atrophy, 
or other evidence of nerve damage, the location of the site of injuiy is 
the essential thing before surgical repair is attempted. 

Illustrative of this statement the following cases are cited: 

Case 3. — Mr. M. S., age tAveuty-four years. Diagnosis : Brachial Plexus in- 
jury. A tree fell on patient March 6th, 1923, four months before I saw him. 
Immediately following the accident he was unable to use his right arm and fore- 
arm. The only movements which remained were palmar flexion of the ban 
and fingers. Dorsi flexion was lost. There was loss of sensation of pain, tone , 
heat and cold over the right shoulder, lateral aspect of the arm, back of ore 
arm and dorsum of the hand and fingers. Sensation remained on the I*® 
aspect of the fingers, the flexor surface of the forearm and inner surface o e 
arm. Abduction of the arm was limited. Rotation of the shoulder was no 

impaired. , „ 

On examination, July Sth, 1923, 1 found complete loss of , 

right arm, forearm and extension of the hand. He was able to ex e 

a little, could move the fingers some. There was loss of all reflex m ® , 
upper extremity. Loss of all sensation over the right shoulder, a ra 
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of arm, exterior surface of forearm, dorsum of hand and fingers, and tlic riglit 
thumb. There ivas slight atrophy. All senantion wa.s present over the palmar 
surface of the fingers, fie.vor surface of forc.nnn and inner surface of axilla. 

It will be seen from the results of the examination that the middle trunk 
of the brachial plexus was severed since not only the musculospiral but also 
the circumflex and the musculocutaneous nerves were involved. This combimi- 
tion could only be due to injury of the middle trunk or the outer and posterior 
cords separately. 

At the time of the operation 1 found the middle trvink severed. Suture was 
done and the patient had regained sonic use of the arm when last seen. 

Having briefly presented the foregoing case ■which invol'vcd 
plexus injury I will now direct your attention to injuries involving 
a single nerve. 

Case 4. — Air. D. G., age twenty years. Diagnosis: Musculocutaneous nerve 
severance following automobile accident. Suture five months after the acci- 
dent. Perfect restoration of function. 

Automobile accident May 28tli, 1032. He was treated within two hours of 
the accident in n hospital. According to his statement he was told that no 
fractures were found. Xo roentgen rays were made. His complaints, November 
Bth, 1032, were "at the present time my left arm seems to he getting smallor. 
There is loss of power in my arm. Aly hand seems to bo all right, I cannot 
pull like this (the patient demonstrated flexion of the elbow).” He further 
stated that his grip was not as good as prior to the accident. He had noted some 
numbness on the outer side of his left forearm. 

On examination we found “an ohliquc scar on the anterior aspect of the 
kit arm, upper limit of scar on level with the lower limit of the axillary 
fold. The scar is three inches long, about onc-eighth inch wide. The left arm 
is smaller than the right below the nttachraent of the deltoid. There is marked 
difference in the contour of the two arms, tlie left arm is almost straight below 
the middle third. The left forearm is smaller too, particularly over the outer 
side, the supinator group. 1 believe there is some atrophy of the fingers. In 
fact the fingers are all smaller on the left hand than on the right. Some atrophy 
of the thenar region. There is a difference in the color of the palm of the hands, 
left not as deep as the right, and there is some pallor on the dorsum of the left 
and when compared with the right. The right forearm when looked at from 
e dorsum does not seem to he as deeply pigmented and is smaller. 'When 
comparing the two arms by palpation there is a marked flabbiness of the muscles 
° ® below the deltoid. The biceps seems much smaller on the left 

an on the right, and the triceps is flabby. I get the impression that there has 
een an absorption of some of the subcutaneous fat. The muscles of the fore- 
arm ^are flabby on the left as compared with the right side.” 

_ S'"!? in both hands is excellent. Abduction, left arm, is not limited. 

0 a ion of the shoulder not limited, hut against resistance he docs not abduct 
th^ the same ease that he does the right. Eesisted flexion of 

e e ow shows a marked difference in the two, the left is much weaker. 

elbow against resistance is not as limited as flexion on the 
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“There ia an area of numbness on the inner side of the middle third of the 
arm and over the radial side of the upper two-thirds of the forearm, a narrow 
strip of numbness.” 

The patient was referred to the Department of Physiotherapy and their report 
coincided with our clinical findings, — ^the examination indicated a musculo- 
cutaneous nerve injury. 

Coviment. This patient was seen by a physician immediatelj 
following the accident. The wounds in the soft tissue had been 
meticulously sutured and tbe nerve injury entirely overlooked. For 
five months tbe condition progressively became worse. If an attempt 
bad been made to determine, at tbe time of the accident, evidence 
of nerve injury by testing for loss of function and sensation, months 
of disability and a secondary operation would bave been avoided. 
When tbe patient finally came under observation a musculocutaneous 
injury was clearly indicated, either a severance or an inclusion in 
scar tissue. There was atrophy of the biceps and brachial, limita- 
tion of voluntary flexion and anesthesia on tbe radial side of the 
dorsum of tbe forearm. , There was atrophy of the thenar region and 
color changes in the palm. 

At operation exposure of the musculocutaneous nerve above and 
below tbe site of tbe injury revealed the severance of the nerve and 
scar tissue enclosing the ends. Operation consisted of excision of 
the ends, removal of scar tissue, flexion of the elbow to diminish trac- 
tion and at the same time to make approximation of the severed 
ends easy. We were able to suture the approximated ends with fine 
silk. Care was exercised to avoid tension on the suture line and to ob- 
tain a careful hemostasis. A plaster cast with the elbow flexed at 
right angles was applied. 

As soon as possible following tbe operation treatment with in- 
terrupted galvanic and sinusoidal current was begun. 

Three months after operation the biceps bad developed remark- 
ably. All functions bad returned and only a small area of anesthesia 
remained on tbe dorsum of tbe forearm. Tbe ‘‘grip” had returned 
and the boy was eager to resume his normal activities. 

Case 6. — Miss E. Me., age nineteen years. Diagnosis: Median nerve injury. 
On July 12tli, 1915, she fell througli a glass door and cut her right 
just above the wrist. Following the accident she was immediately re 
The treatment consisted of controlling the hemorrhage and sutunvg t le Bupc 

ficial wound. . • .i 

At the end of the fifth week the patient came to the surgical c 
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Touto Infirmnry. She eomplnincd of loss of Fcnsstion nnd nn inability to 
stretch out the hnnd. Exnminntion showed ninrked nlrophy of most of the 
fingers, the palm, and the thenar nnd hypothennr areas, 'There was glossiness 
of the skin of the palm, nnd some cyanosis nnd loss of sensation in the thmnb, 
indes, third nnd fourth fingers. She could not stretch her hand beyond a right 
angle. It was thought advisable to operate to relieve the condition. 

"Operation, August Slst, 191C. Median nerve was exposed under local 
anesthesia after which the field of the old injury was c-xplorcd nnd found that 
the median ncirc was surrounded by scar tissue. The tendon of the pnlmaris 
longus was found cut ns well ns the flexor tendon of the index finger. The tictro 
was liberated from the scar tissue nnd the tendons sutured." 

At the end of the second month she was able completely to c.vtcnd the wrist. 
Improycment was steady until about September IPIC, at which time it rvus 
noticed that there was considerable swelling tinder the scar. After consultation 
I decided to operate again. This operation was done April llth, 1017. Under 
genera! anesthesia the median nerve was exposed; a neuroma was found and 
excised. The ends were approximated with silk sutures. A molded piaster 
splint was applied to the dorsum of the forearm nnd hnnd witli the wrist in 
palmar flexion. 

The wound healed without interference nnd on Jfny 18th she had com- 
plete return of sensation of pain nnd touch, sensation of liot nnd cold was not 
yet as marked as that of touch nnd pain. She received electrical treatment from 
Br. Van Wart. 

Notes made at a later date state that she "used the typewriter witliout 
difficulty. Grip gradually improved. At present almost ns niiich muscle power 
m right hand as in the left. She returned to her former occupation ns a tolo- 
graph operator." 


Case G. — Mrs. S. G„ age thirty-five years. Diagnosis: Median nnd Ulnar 
Nerves severance; secondary ntropliio changes; tendon severance. Patient was 
in automobile' accident December llth, 1932. The riglit arm went through the 
glass window. Accident happened fourteen miles from town. A member of 
the party applied a tourniquet immediately. It required only about twenty niin- 
u es for the patient to arrive at a hospital. During that time she made no 
e ort to move her fingers, so she docs not know the exact extent of loss of 
unction. Repair was instituted at once. A splint was applied with the hand 
in complete extension, 

,, ihe interim the patient has been under the care of another physician 
roug whose courtesy I had the opportunity to examine her. The follmving 

examination, March Ist, 1033. 

dev- t ^ position of palmar flexion of about 130 degrees, slightly 

hand ^ ti, ° radial side. There is a marked difference in the color of the two 
wee on the dorsum, being of n violaceous hue. The 

below f 1 j hand at the intcrphalangoal fold have disappeared 

first phalanx”* ^ discoloration of the fingers is greatest below the 

aspect of the forearm there is nn irregular scar beginning 
down SV middle and lower third of the forearm and extending 

lower limit Mso an irregular transverse scar which meets the 

0 the linear scar making approximately a T. Above the level of the 
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scar the color of the arm is very different from the color below it. There is 
atrophy in the thenar and hypothenar areas, glossiness of the skin of the fingers 
and discoloration is more marked on the flexure surface than on the dorsum. 
The thumb is adducted.” 

The hand is cold and dry. Patient is not able to flex the wrist further 
than about 11 degrees. Dorsi flexion is not possible beyond the midline. Any 
attempt to get further than the normal position causes a flexion of the fingers 
at the interphalangeal joint, and the patient is evidently conscious of stretching 
of the muscles. Supination of the right forearm is associated with rotation of 
the shoulder.” 

"PjJ’tient is unable to distinguish between hot and cold, or between a blunt 
and a pointed instrument, over the flexure surface of any of the fingers. On 
the dorsum of her fingers there is some sensation; she is able to distinguish 
between hot and cold everywhere on the little finger, and on the ulnar side of 
the ring finger down to the interphalangeal joints 1 arid 2 and on the first 
phalanges of the index and middle fingers, but on the middle and terminal 
phalanges she says she is unable to differentiate between hot or cold, or between 
a blunt and a pointed instrument.” 

"No grip. She is unable to flex more than one-third the normal range 
of the interphalangeal joints 1 and 2. There is no flexion at the metacarpo- 
phalangeal joints, perhaps, just very slight flexion. Dorsi flexion of the wrist 
is limited, apparently an extra-articular affair rather than an intra-articular 
one.” 

"Palpating over the scar I am able to feel the radial pulse, but just to the 
ulnar side of the radial artery there is a cord-like mass. There is discharge 
from the wound at the present time.” 

The patient was referred to the Physiotherapy Department and the report 
from that Department corroborated our findings that there was a medium and 
ulnar nerve injury. 

This patient is to be operated upon at a. later date. 

The cases cited serve to emphasize the need of applying the most 
meticulons care in the handling of what might be considered trivial 
wounds if we- would minimize or prevent disability. Eecognition 
of nerve injuries and immediate attention to them will redound 
to the credit of the surgeon and the benefit of the patient. 

These statements are afforded ample proof by the following 
experience. 

Case 7. — ^Mr. S. C., age twenty-eight years. Diagnosis: Severanca of 
Median Nerve and Fexor Tendon. Patient was admitted to Touro Infiroary 
November 16th, 1930, after, having been seen in the Emergency Clinic. I was 
called to examine him, and obtained the history that he had cut the palm o i 
hand with an oyster knife. The doctor who had seen him on his admission 
the hospital had found a small transverse incision in the middle 
and had noted that the patient was unable to flex his ring finger. 
saw him, in addition to the loss of flexion of one of his fingers, 
that there was loss of sensation of pain and touch in the distri u ion 
median nerve beyond the site of the wound. 
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Operation was imnicdinlcly pcr/ornicd. An incision nliout Uircc inches long, 
the middle corresponding to tlie transverae incision of the original wound. 
The extent of the incision was from the point inidivny between the tliennr and 
hyperthenar eminences down to the intcrdigitfll fold. Ininiedintcly we, saw 
the muscle belly severed in the palm and the severed ends of the median nerve 
were easily identified. They were snlurcd with fine black silk. The niusclo 
was sutured with fine silkj a Bunnell type of suture being used. The fat was 
approximated first and then the skin, and the wrist put up in palmar flexion. 
A molded plaster splint was applied to the dorsum of the forearm and hand. 

On December fitli, 1030, the following notes were made. “Hetum of sen- 
sation as low as intcrdigital fold. He is able to localir.c the priek of a pin na 
far as the intcrphalangcal joints 1 and 2. The patient is not able to localixo 
pain on radial aspect of middle and ring fingers. Patient is able to flex tho 
middle finger much better than the ring finger. There is some flexion of the 
ring finger but not very much. 

On January 2nd, 1030, there was complete restoration of sensation of pain 
and touch. He was able to flex the middle and ring fingers Incompletely. There 
was neither glossiness of tlic skin nor atrophy of tho tissues of tho fingers. 

Commeni .- — ^In this instance there was an insignificant \yound, 
jet the examination indicated serious involvement of the median 
nerve and flexor tendon. If a hurried routine treatment had been 
followed the extent of the injury •would not have been known until 
a later date. However, tho examination did include an effort to 
determine the extent of the injury and treatment was immediately 
instituted to prevent prolonged disability and a permanent crippling 
defect of the hand. Immediate operation restored this man’s hand 
to its former usefulness. 

In the discussion thus far attention has been devoted entirely to 
the cripping effects following nerve damage. It is obvious that all 
s'uch cases do not receive adequate treatment. 

improvement in results can only come from carefully performed 
operation based on a knowledge of the primary damage. 

In the time allotted to such a paper the entire subject caimot be 
covered. In a subsequent paper the crippling effects following sev- 
erance of muscle bellies and tendons, and those due to loss of sub- 
Btance •will be discussed. 

The purpose of this presentation would not he enhanced by pro- 
ongmg the discussion. My object here is a plea for more careful 
pnmary examination so that an accurate diagnosis will he followed 
J a e^ate treatment. In this way much time and disability will 
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THE TOXEMIAS OF LATER PREGNANCY 

By NICHOLSON J. EASTMAN, M.D. 

Professor of Obstetrics and Gynecology, Peiping Union Medical College, 

Peiping, China 


I'eom the vietvpoint of etiology tlie toxemias of pregnancy re- 
main to-day tlie same illusive enigma "whicli tHey were ten or twenty 
years ago. Our persisting ignorance of the cause of these conditions 
has proved a grave handicap in their management, precluding the 
possibility of scientific classification and specific therapy. It has 
not, however, altogether prevented progress. Indeed, if one com- 
pares our modem conceptions of the toxemias of pregnancy with 
those of just a decade ago, he will find in this field many noteworthy 
advances. It is true, for the most part, that these advances are not 
of a fundamental nature; they are concerned little with etiology and 
do not attempt to postulate theories. Bather, they are of a practi- 
cal character. They comprise chiefly bed-side observations, foHow-np 
studies and statistical analyses of large series of cases. At their 
best they illustrate nicely what may he accomplished by the noso- 
graphical or descriptive approach to disease processes, in which the 
close observation of the patient’s symptoms and clinical course forms 
the basis for conclusions. 

It is the purpose of this review to consider some of the more 
conspicuous of these advances, attention being limited to the 
toxemias of later pregnancy. 

CUASSmCATION 

During the eighteenth century attempts were made by several 
authors to group aU known diseases into classes, orders and genera, 
just as the natural scientists at that time were engaged in arranging 
plants and animals in a perspicuous system. One of the heat known 


the toxemias or eatek rnEOKAXcr 
of iksc disrasc i^j^^iSsvvorl tlio nnllior cmimcr- 

::rs-ssr,:L\^^ 

in" to botanical cnstom into clas- ( first class 

:Ls (M in all) and tbo crtes again f 

alone containing 78 gcncrn. The no.o o„. pJenred. TIicec 

imitated ii’ith the result that many such r.nlV and of 

dassifications of disease M-ere based upon ’j 

course, made no mention of underlying causes, M^hich at ^ t 
.ere nnknoum. As might he expected, these 
.ere unsatisfactory and short-lived. Not until 
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Our present-day classifications of the toxemias 
the nosologies of the eighteenth century, arc based solely upon ymp 
toms and clinical course, and are correspondingly inadeqna . 
classification which will be followed in this review was lecornm 
by Stander and Peckham in 192G. It groups the common toxemia 
of later pregnancy as follows : 


1. Preeclampsia. 

2. Eclampsia. 

3. Low reserve kidney. 

4. Chronic nephritis in pregnancy. 

The distinguishing feature of this classification is that it sharply 
limits the group designated as “preeclampsia to those cases o 
toxemia in which an eclamptic outbreak seems actually irnminent. 
The clinical picture of preeclampsia, as thus interpreted, is a mos 
identical with eclampsia except that convulsions and coma are ahsen . 
Eapidly ascending blood pressure, increasing edema (particular y 
facial), substantial amounts of albumen in the urine, visual is 
turbances and headache, are the outstanding signs and symptoms o 
the preeclamptic state; it is characterized further by the fact that 
these alterations usually return to normal after the birth of the 
child. By restricting the term “precclampsia” to these potential 
eclamptics, a large group of cases, hitherto classed with pre-eclampsia 
under such heading as “preeclamptic toxemia,” are excluded and 
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fall into a group by themselves. These latter cases are characterized 
by their mildness. Thus, the blood pressure of such patients ap- 
proximates, as a rule, 150 mm. Hg. systolic and 90 diastolic, while 
the amount of albumen in the urine is never very great, varying 
between a fraction of a gram and two grams per liter, the lower 
figures being the ones usually observed. The mild hypertension, as 
well as the albuminuria, disappear during the puerperium. The 
condition is further characterized by the fact that in subsequent 
pregnancies, the patient’s condition does not become aggravated 
and her cardiovascular-renal system shows no evidence of permanent 
damage. These mild, transient toxemias of pregnancy are desig- 
nated under this classification as "loiv reserve hidney” In other 
words, Stander and Peckham have thought it advantageous to divide 
that large group of cases, heretofore called “preeclamptic toxemia,” 
into two groups, the one embracing cases which are actually pre- 
eclamptic, the other cases in which the process is so mild that it 
rarely eventuates in eclampsia. When defined in this manner pre- 
eclampsia becomes an uncommon condition, low reserve kidney an 
extremely common one. Among 606 cases of toxemia of later preg- 
nancy observed at the Johns Hopkins Hospital, 323, or approxi- 
mately, one-half, were classified upon discharge as low reserve 
kidney, while only forty-six cases, or seven per cent, were consid- 
ered to be preeclampsia. Thus, low reserve kidney was encountered 
seven times as frequently as preeclampsia. 

“Low reserve kidney” is a newly coined term which was advanced 
by Stander and Peckham at the time their classification was pro- 
posed. This fact, together with the great frequency of this mild 
condition, has caused low reserve kidney to overshadow other aspects 
of the classification. This seems to the writer unfortunate^ since he 
considers that the most valuable feature of the classification is not 
the conception of low reserve kidney, but the introduction of a new 
and more precise definition of preeelampsia. When the latter term 
is restricted to cases in which eclampsia seems imminent, pre- 
eclampsia is a clear-cut clinical entity, is probably analogous hot 
etiologically and pathologically to eclampsia and calls for a category 
of its own. The separation of these cases into a distinct group, ur 
thermore, aids materially in establishing their prognosis and treat- 
ment. 
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Preeckmpsia, tliea, may be said to comprise a small and fairly 
distinct class of cases. After tlie segregation of tliis entity, tbe mild 
toxemias wliicli remain for consideration and -which have been called 
“lo-w reserve kidney”, form a rather obscure group. Most of them 
show slight, temporary hypertension only; a small number of these 
patients suffer chiefly from albuminuria and suggest, perhaps, a 
very mild form of nephrosis ; in others, -what purports to be a transi- 
tory condition turns out to be a chronic arteriosclerotic one and has 
subsequently to be reclassified as chronic nephritis; in still others, 
after pursuing at first a mild course, the process gradually, or sud- 
denly, becomes -worse so that the picture becomes one of preeclampsia. 
The confused identity of this group of cases is clearly sho-wn by the 
report of Peckham and Stout, published in 1931; these authors fol- 
lowed 190 patients upon whom the diagnosis of low reserve kidney 
had been made two weeks postparium and discovered, when they 
examined the same women four to twelve months later, that the 
original diagnoses were -wrong in approximately one-fourth of the 
cases. To devise an ideal designation for this diverse group of cases, 
is at present impossible. When the term “low reserve kidney” was 
introduced, its sponsors realized that it was inadequate and provi- 
sional; and they have repeatedly emphasized the fact that precise 
nomenclature in the toxemias will be possible only when their 
etiology becomes known. It seems altogether probable that the con- 
dition, “low reserve kidney”, has nothing to do with the kidney and, 
if it has, does not depend on an actual depletion in this condition. 
'In one typical case of low reserve kidney, studied by the author, 
death occurred during pregnancy from an extraneous cause and at 
autopsy the kidneys showed no pathological changes, either gross 
or microscopic. On the other hand, women who have had nephrec- 
tomies usually go through pregnancy without evidence of ‘flow re- 
serve kidney” or other toxemia. 

In view of the confused state of our knowledge concerning low 
reserve kidney, the question naturally arises as to whether this new 
classification is worth while at all. As has already been indicated, 
it is the writer’s opinion that the segregation of cases of true pre- 
eclampsia into a separate group is a rational step of considerable 
practical value and alone justifies the classification. It is true that 
the low reserve kidney group, as well as the term itself, is unsatis- 
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fflctory j but it must b© rcmsmbcrsd. tb&t tbs fault bsre lies primarily 
with our profound ignorance of tbe cause of this disorder. A pbrase 
is often a useful, even if not always a faultless, label for a clinical 
condition. Since tbe name, “low reserve kidney”, is now widely 
employed and since no better one bas been suggested, it would ap- 
pear that this term is as useful a symbol as any other for tbe un- 
known quantity it represents. It is thus, however, in an almost 
algebraic sense, that we are forced to construe this pbrase. 

Tbe signs and symptoms of eclampsia, preeclampsia and low 
reserve kidney usually disappear entirely within two or three weeks 
after delivery. Chronic nephritis in pi'cgnancy , on the other hand, 
is characterized hy the fact that certain of the ahnormal signs noted 
during gestation, particularly hypertension, persist indefinitely after 
delivery, with a strong tendency to become aggravated during subse- 
quent pregnancies. As tbe name implies, this condition is charac- 
terized by its cbronicity. If tbe patient’s past medical and 
obstetrical history is available, tbe recognition of this complication 
is usually easy, since tbe history will show that she suffered from 
hypertension even when not pregnant and that this abnormality 
became aggravated during each succeeding gestation. In tbe absence 
of an adequate past history or if the latter is equivocal, tbe diagnosis 
of chronic nephritis in pregnancy must often be deferred until the 
puerperium is well over. Sometimes, however, it is possible to be 
reasonably sure of tbe cbronicity of tbe process on tbe following 
grounds : 

1. Earliness of onset. — The great majority of patients suffering 
from chronic nephritis in pregnancy develop abnormal signs, notably 
hypertension, before tbe seventh lunar month of gestation is com- 
pleted. Eclampsia, preeclampsia and low reserve kidney, on the 
contrary, are not commonly met at this time (about once in twenty 
cases), and are characteristically diseases of tbe last six weeks of 
gestation. 

2. Retinal arteriosclerosis. — ^It seems probable, on eviden^ 
which will be adduced later in this paper, that chronic nephritis in 
pregnancy is essentially a generalized vascular disease in tbe form o 
a widespread arteriosclerosis. The small vessels of tbe^etina seem 
to be among tbe first to show these pathological changes and when tbe 
latter can be identified tinder tbe ophthalmoscope, they are of grea 
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diagnostic aid. Irregular tortuosity of tlie smaller vessels, variations 
in their caliber, visibility of tbe walls of the small macular arterioles 
and arteriovenous compression point strongly to chronic vascular 
disease. When frank retinal exudates, either fresh or old, are pres- 
ent, the diagnosis of chronic nephritis is certain. In preeclampsia, 
by contrast, these vascular changes are not observed, the character- 
istic retinal finding in this condition being edema. Occasionally, 
indeed, the retinal edema may be so pronounced as to cause detach- 
ment of the retina. In low reserve kidney, the eye grounds are nor- 
mal. The picture of the retina, therefore, is of immeasurable value 
in the differential diagnosis of the toxemias of pregnancy and a 
retinal examination, carried out by a competent ophthalmologist, 
should have a routine part in the examination of every toxemic 
patient. 

3. Age and ‘parity . — Chronic nephritis in pregnancy is met most 
frequently in older women and in multiparae. The average age of 
patients suffering from this condition is possibly thirty years, while 
about 80 per cent, of the cases occur in multiparae. On the other 
hand, of course, eclampsia and preeclampsia are characteristically 
diseases of young primigravidae. 

The fact that it is sometimes impossible to classify cases of 
toxemia until several months postpartum, the frequent difficulties 
encountered in differentiating border-line cases and the general ob- 
scurity which shrouds these diseases, has caused some obstetricians 
to regard the whole procedure of classification as impractical and 
futile. What possible value, they ask, can a diagnosis have, when it 
is made many months postpartum, after the disease and the clinical 
problems it presented, have long ago become things of the past? 
The only practical way to classify the toxemias of pregnancy, they 
claim, is to divide them into two easily recognized groups; those 
with convulsions and those without. This attitude is readily under- 
standable and is deserving of much sympathy. It loses sight en- 
tirely, however, of the tiuo mam purposes of classification. The 
first of these is to augment our knowledge of the toxemias. Pending 
the discovery of their cause, the intensive study of homogeneous 
groups of these disorders over long periods of time and through 
many pre^ancies, promises to be one of our most fruitful lines of 
investigation. To carry out this program intelligently, like cases 
VoL. II, Ser. 44—16 
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miast be grouped together with great care, even though it be neces- 
sary to defer final classification until many months postpaidum. 
The second purpose of classifying the toxemias is even more im- 
portant for it has to do with the weKare of the patient in subse- 
quent pregnancies. Depending on their type, these diseases may 
have a grave bearing not only on the course of later pregnancies, 
but also upon the woman’s health when not pregnant and even upon 
her longevity. It is the obstetrician’s duty to his patient to define 
as exactly as possible the type of toxemia from which she has suf- 
fered, — even though it be many months later, — ^to the end that he 
may advise her intelligently in regard to subsequent pregnancies and 
future health. 


PEEE01.AMI?SIA 

In 1921 Zangemeister observed that the eclamptic state was 
usually preceded by a rapid increase in the body weight; he 
reasoned that this was due to an accumulation of water in the tis- 
sues and concluded that the immediaie cause of eclamptic convul- 
sions were cerebral edema with resultant increase in intracranial 
pressure. — “Als das lauge gesuchte Eklampsiegift is somit (unmit- 
telhar) das Wasser anzusehen”. — ^Zangemeister showed that the nor- 
mal gravida gains about a pound a week, but that in preeclampsia 
the gain may be as high as two pounds a day. The theory that 
edema of the brain is an etiological factor in the production of 
eclampsia, was not new, but had been advanced as early as 1864: by 
Traube and Eosenstein ; sucb emphasis, however, has been laid upon 
it by Zangemeister that it has come to be associated with his name. 
Studies made during the past decade have confirmed the observations 
of Zangemeister and tend in general to attest the validity of this 
hypothesis. 

Tor instance, Bandall made an interesting comparison several 
years ago at the Mayo Clinic between the weight gains of normal 
and of toxemic pregnant women. He studied the weight records of 
200 unselected primigravidae with normal pregnancies and found 
that the average gain from the onset of pregnancy to delivery was 
23,2 pounds of which 'r.76 pounds were added in the last eight 
weeks; one hundred multiparae showed an average gain of 21 poun s 
of which 5 were added in the last eight weeks. By contrast, tbo 
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average gain of 12 toxemic gravidae was 44.5 pounds. This is not 
particularly significant in itself, since pregnant women may gain 
this much and yet follow a normal course. The pertinent fact is 
that 25.4 pounds were gained during the last eight weeks so that the 
composite weight curve for women with toxemia stood in marked 
contrast to that of normal pregnant women. Quite recently Siddall 
and Mack have studied the weight changes in 603 cases of normal 
pregnancy and in thirty-nine cases of toxemia of pregnancy. They 
confirm the fact that the average gain in weight of the normal 
gravida during the last sixteen weeks of pregnancy is one pound a 
week. In their cases of toxemia of pregnancy, the average gain 
during this period was 20.9 pounds as compared with 15.7 for the 
normals. Considering an excessive gain to ho twice the normal 
average, the authors found that 72 per cent, of the toxemia patients 
gained excessively at one or more periods. There were four cases 
of eclampsia in the series. Each one of these patients had gained 
excessively at one or more periods during the previous four months j 
in two cases the excessive gain preceded and in two cases the gain 
coincided with the appearance of the first sign of toxemia. 

A sudden, excessive gain in weight during the last trimester of 
pregnancy is now recognized as a cardinal sign of preeclampsia. 
Very often, when the blood pressure readings and the urinary 
findings of a case are inconclusive, the weight record may prove of 
decisive diagnostic import. Sudden gains of more than two pounds 
a week should he viewed with suspicion ; gains of more than three 
pounds with alarm. Weight increases of the latter magnitude call 
for frequent blood pressure and urinary examinations, and if these 
findings are also abnormal, hospitalization with intensive treatment 
is usually indicated. Preeclampsia is a fulminant disease and the 
weight gains often far exceed the figures just cited, sometimes ex- 
ceeding, as noted by Zangemeister, two pounds a day. The writer 
is quite aware, as emphasized by Siddall and Mack, that sudden and 
decided weight gains are occasionally seen in perfectly normal 
gravidae, hut these are not acconapauied by elevations of the blood 
pressure or by urinary abnormalities. In any event, it seems pru- 
dent to view every sudden increase in weight with concern, for it is 
better to he alarmed unnecessarily once in a while than to have cases 
of eclampsia develop under one’s eyes. 
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If cases of preeclampsia are studied from the viewpoint of fluid 
intake and output, it is at once apparent that these sudden gains in 
■weight are due entirely to an accumulation of water in the tissues. 
This is probably the result of many factors, most of which are inade- 
quately "understood. An increased permeability of the capillary 
walls is perhaps the predominant cause. Another important factor 
is the marked tendency of pregnant women, particularly gravidae 
suffering from toxemias, to retain salt. The studies of Eupp on 
this question are of considerable interest. He fed five grams of 
sodium chloride to normal non-pregnant women, to normal pregnant 
women, and to women suffering from the toxemias of pregnancy, and 
then investigated the resultant changes in the chlorides of the blood 
and urine in order to deduce the fate of the salt. In normal non- 
pregnant individuals, the ingestion of this amount of sodium chloride 
was followed by a marked rise in the blood chlorides together with a 
simultaneaous increase in the urinary output of sodium chloride. In 
normal pregnant women, on the other hand, the blood chlorides 
augmented only slightly after feeding, while the urinary excretion 
of chlorides was delayed. In cases of toxemia with edema this effect 
was still more marked, the ingestion of sodium chloride having no 
effect on either the blood or the urinary chlorides, all of the ingested 
salt being held by the tissues. Finally, Kupp analyzed the edema 
fluid of these patients and showed that in cases of toxemia with 
edema, the ingestion of salt caused a characteristic increase in the 
sodium chloride content of this fluid. 

The effect of large doses of salt on the water balance of the body 
is well known. Even in normal, non-pregnant individuals, an in- 
creased intake of sodium chloride causes water retention. A par- 
ticularly convincing study of this problem has been made by H- E 
White, who gave a large, series of medical students various solutions 
of sodium chloride to drink and found that the hourly excretion of 
urine, thereafter, diminished in direct proportion to the amount of 
salt which had previously been ingested. Were a similar investiga- 
tion to be carried out on women suffering from preeclampsia, wc 
might expect even more striking results. J ust such a study actually 
was made in 1929 by Harding and Van Wyck in the belief that the 
administration of sodium chloride in such cases might be a valua e 
therapeutic measure. These authors gave several patients, who were 
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suffering from various grades of toxemia of pregnancy, intravenous 
injections of 300 cc. of 6 per cent, sodium cbloride solution. The 
results ivere vrell-nigh disastrous. One patient, who had received two 
such injections within twenty-four hours, developed a fulminating 
preeclampsia with dramatic suddenness and, worse still, went shortly 
into actual eclampsia and had three tj'pical convulsions ; meanwhile, 
the blood pressure had risen from 128/100 to 200/140 and the albu- 
minuria had more than doubled in intensity. The patient recovered, 
but the authors write that they have no wish to continue their obser- 
vations in this direction. They believe firmly that a high intake of 
salt, ingested at the right moment in a developing toxemia, wdll pro- 
duce albuminuria, increased blood pressure and even convulsions in 
a short period of time. 

The great affinity for salt which the tissues show in preeclampsia 
has dictated one of our most rational means of treating this disease, 
namely, the withholding of salt from the diet. The value of this 
dietary restriction is now generally recognized ; Eekelt in Germany, 
de Wesselow and Wyatt in England, Harding and Van Wyck in 
Canada, and Bland and Bernstein in the United States, all advocate 
salt restriction from the standpoint of the water balance of the body. 
Stander, in his recent monograph, recommends a salt-free diet if 
there is marked edema present. 

In Bland and Bernstein’s study of salt restriction in preeclamp- 
sia, a salt-free diet was employed in the treatment of thirteen pre- 
eclamptic patients admitted to the Department of Obstetrics at the 
Jefferson Medical College. On admission the patients were put to 
bed for three days and given the regular hospital diet. The course 
of the disease was followed in various ways; notably, by the blood 
pressure, the weight, the urinary output and the sodium chloride 
content of the twenty-four hour specimen of urine. On the fourth 
day after admission the patients were placed on a salt-free diet and 
allowed the freedom of the ward, the above observations being con- 
tinued. The blood pressure, which was high on admission, was not 
influenced by rest in bed on a regular house diet. The reverse was 
true when the patients were placed on a salt-free diet, despite the fact 
that they were permitted the freedom of the ward. With two excep- 
tions, every patient showed a prompt drop in blood pressure to 
normal. Although the blood pressure in these two cases was not in- 
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fluenced, there was a decided improvement in the clinical symptoms; 
the edema disappeared, the body weight diminished and the albu- 
minuria and cast excretion decreased. . 

While most observers, incli^ding the present writer, have failed to 
secure the perfect results reported by Bland and Bernstein with the 
salt-free diet, the measure is unquestionably a rational one and is 
usually followed by a marked improvement in the patient’s condi- 
tion. The withholding of salt from these patients is probably of 
greater importance than the withholding of protein. The latter 
dietary restriction has insinuated itself into out practice to such an 
extent that it is now regarded an almost inviolable dogma in the 
treatment of these cases. However, in so far as the ability of the 
kidneys in preeclampsia to excrete nitrogenous substances is con- 
cerned, this teaching appears to be largely a relic of the days when 
the toxemias were allied with uremia, Brom this point of view, 
real evidence for the dietary restriction of protein in preeclampsia is 
wanting, since these patients show no impairment of the kidney to 
eliminate nitrogenous substances and, even when studied by our most 
delicate renal function tests, excrete urea, the end product of protein 
metabolism in the body, with ease. In normal pregnancy. Burger 
has given as high as 200 Gm, of protein a day for three weeks, with- 
out noticing any unfavorable symptoms. Harding and Van Wyck 
have fed preeclamptic patients diets high in protein or fat but salt- 
free, and have found that such diets produced no aggravation of 
symptoms. On the contrary, their patients showed clinical improve- 
ment. Accordingly, these authors believe that ordinary hospital or 
home diets are entirely satisfactory in the treatment of preeclampsia, 
provided they are salt-free. 

Dieckmann, on the other hand, in a series of valuable experi- 
mental studies, has brought evidence to bear against the employment 
of protein in the diets of preeclamptic patients. His stand is m 
no way related to the ability or inability of the kidneys to excrete 
nitrogenous substances in this disease, hut is based on the specific 
dynamic action of ingested protein in increasing the coagulability of 
the blood, particularly the blood in the portal capillaries. Evidence 
that ingested protein does have snch an effect has been advanced by 
Kills, as the result of a series of investigations, Dieclanann, by 
feeding dogs full meals of raw meat, and at tbe same time giving 
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diem uitraveuous injections of placental proteinj in sonio instances 
into the general circulation and in others into the portal vein, ivas 
able to produce in these animals hepatic lesions which resembled the 
characteristic ones of eclampsia. The liver changes were apparently 
the result of the increased tendency of the portal blood to clot, so that 
thrombi formed in the smaller portal tributaries, and these in turn 
caused peripheral hemorrhage and necrosis in the liver lobule. This 
author believes that the well-known liver lesion in eclampsia is pro- 
duced by a similar mechanism. Just ns chloroform is contraindi- 
cated in eclampsia because it produces liver injury, so meat is contra- 
indicated in preeclampsia, according to Dieckmann, because it may 
produce an hepatic lesion similar to that of eclampsia. 

The belief that dietary indiscretions, particularly a high intake 
of protein, may be an etiological factor in eclampsia received strong 
support during the World War, when it was observed that the inci- 
dence of this disease was greatly reduced in the countries affected 
by the so-called hunger blockade. Zangemeister made a detailed 
study of this question and found that for the period January 1, 
1911, to June 30, 1915, the incidence of eclampsia was 1 in 70 
(pregnancies), whereas during the period from July 1915 to Decem- 
ber 1916, it decreased to 1 in 104, the statistics being based on figures 
from various German clinics. Hinselmann, after studying all cases 
reported in the literature from lying-in hospitals, concluded that the 
incidence before the war was 1 in 69.5 (pregnancies) ; during the 
war 1 in 118.5; and after the war 1 in 78.6. In Sweden, during 
1917-1918, when there was a control of food supplies, Groene found 
a similar decrease in the frequency of eclampsia. While various 
reasons have been cited to explain this lowered incidence during the 
World War, the one most frequently advanced is that the women 
received a diet low in protein and fat, and correspondingly high in 
carbohydrates. 

Opinions, therefore, differ concerning the importance of with- 
holding protein from preeclamptic patients. But, whether it is com- 
pletely justified or not, this restriction causes little hardship (less 
than withholding salt), and to-day it is generally customary in this 
disease to prescribe a salt-free, low-protein diet. 

Dietary therapy in preeclampsia, however, is at beat a temporiz- 
mg measure. The treatment of preeclampsia por excellence is ter- 
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mination of the pregnancy. Most of these patients are approaching 
the expected time of confinement and it is nsually desirable to de- 
liver them at an early date, not only in order to thwart the onset of 
eclampsia but also to prevent permanent kidney damage. The ques- 
tion of when to take this step and how best to do it, often requires 
the nicest obstetrical judgment. The factors which will weigh most 
heavily in the decision are ; the imminence of an eclamptic outbreak, 
the likelihood of renal injury as a result of temporizing, the size, 
position and viability of the child, and the operative risk involved 
in interference. In cases of fulminant preeclampsia (as defined in 
this . article), Cesarean section under local infiltration anaesthesia 
is usually the procedure of choice. This operation should not be 
unduly postponed in the hope that rest in bed and medical treatment 
will correct this severe type of toxemia. During the past year the 
writer has seen two patients develop eclampsia when under such an 
“expectant” regime and, desirable as it is to improve the condition 
of the patient before operation, he believes that once the diagnosis of 
frank preeclampsia is clearly established, even though the patient 
has been observed but a few hours, immediate delivery will yield the 
best results. In primigravidae, in whom the disease is most com- 
monly met, this end can be guaranteed only by Cesarean section. 
Margaret Basden of London has recently reported a series of thirty 
cases of severe preeclampsia treated by Cesarean section without a 
maternal death. It is her experience that the high mortality which 
has been sho-vvn to follow Cesarean section when eclampsia has actu- 
ally supervened, does not occur when the operation is performed in 
the preeclamptic stage. Her usual practice in cases of preeclampsia 
has been to keep the patient on water only, or water, glucose and 
lemonade for twenty-four hours. She has found that' the response 
to this treatment is usually satisfactory, but if at the end of that time 
there is only slight improvement, she induces labor. If the condition 
is the same or worse, she performs Cesarean section. She employs 
ether as an anaesthetic, but since the operation is a short one, she 
does not regard the type of anaesthetic as a question of great im- 
portance. This attitude toward anaesthesia is at variance with that 
of most American obstetricians, who feel that the type of anaesthetic 
may be a decisive factor in the outcome. Since ether predisposes 
to edema of the lung, it would seem to be contraindicated in a pa 
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tient who is already water-logged. Local infiltration anaesthesia is 
undoubtedly the safest method and is being used more and more in 
Cesarean section. 

Since in multiparae the likelihood of a rapid labor is much 
greater than in primigravidae, induction of labor is usually but not 
always, preferable to Cesarean scctiou. In treating the less fulmi- 
nant cases of preeclampsia, the aim should likewise be to bring the 
pregnancy to an end as soon as the size of the ehild and the condition 
of the mother ensure a safe outcome for both patients. If the woman 
is within a week of her expected date of confinement, the head en- 
gaged and the cervix not long and hard, puncture of the membranes 
with drainage of the amniotic fluid is an ideal method of bringing 
on labor. This procedure is actually one of the oldest methods for 
starting labor, but many years ago it fell into desuetude. Recently, 
the studies of Slemons, of Guttmacher and Pouglas, and of Morton, 
have shown that this procedure, particularly when combined with 
castor oil and quinine, is an exceedingly valuable adjunct to our 
obstetric armamentarium. A sample of the routine is as follows; 


4'.00 A.M. 
5:00 A.M. 
6:00 A.M. 
7:00 A.M. 
7:30 A.M. 
8:30 A.M. 


Castor oil 30.0 cc. 

Quinine 0.3 Gm. 

Quinine 0.3 Gm. 

Quinine 0.3 Gm. 

Hot S. S. enema 

Artificial puncture of the membranes. 


Rupture of the membranes is accomplished after placing the patient 
in the lithotomy position and cariying out full antiseptic toilet of 
the vulva as if for delivery. The first two fingers of the left band 
are inserted into the cervix until the membranes are encountered. 
The cervix is gently stretched and the membranes stripped from the 
region of the internal os. A long boolc, similar to one blade of a 
disarticulated vulsellum tenaculum, is inserted into the vagina with 
the right hand and guided into the cervix by the fingers of the left 
band. The membranes are simply hooked and tom by the tip of the 
sharp instrument and as much fluid as possible allowed to run away. 
Usually no anaesthesia is necessary. As mentioned above, ihh 
method should not he employed unless the patient is near her ex- 
pected date of confinementj the head engaged and the cervix soft. 
Under these circumstances labor will usually set in within two hours 
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in multiparae and witliin five liours in primigravidae. If these con- 
ditions are not present the line of procedure will depend upon the 
urgency of the indication for interference and will rest between an 
attempt at induction by means of castor oil and quinine alone, and 
induction by means of the bougie. Pituitrin should not be used in 
preeclampsia or eclampsia, either for the induction of labor or for 
the control of postpartum bemoiThage, because there is considerable 
evidence, as will be shown later, that the eclamptic state may he due 
to an overseeretion of this substance by the posterior lobe of the 
pituitary body. The oxytoxic pxnnciple of this gland, freed from its 
harmful presser and antidiuretic principles, is now available under 
the name “pitocin” and should be used instead of pituitrin in these 
cases, whenever the latter hormone is definitely indicated. 

ECLAMPSIA 

The late Dr, J, Whitridge Williams used to speculate occasion- 
ally upon the prognosis of the more serious obstetric complications 
when they occurred in women who were without benefit of medical 
counsel and who were forced to deliver themselves as best they 
could. He felt that the gi-avest outcome under such circumstances 
awaited patients with advanced degi-ees of contracted pelvis, while 
a fate almost as ominous would obtain in the severer forms of pla- 
centa previa and premature separation of the normally implanted 
placenta. The condition in which patients would suffer the least 
from lack of medical attention was, in his opinion, eclampsia. 

As a result of special circumstances existing in China, the writer 
has had the opportunity of following, throughout their course, several 
cases of eclampsia in which the patients^ relatives, — ^for reasons of 
their own, — refused all forms of treatment. He has seen these 
Chinese women lie for days in coma, suffer an imtold numher of 
convulsions, and finally deliver themselves spontaneously after the 
head had been in sight for hours ; meanwhile, let it be remembered, 
these women were virtually untouched. He has followed four such 
cases to date and has seen four mothers survive. (Among^ seventy- 
three cases of eclampsia in Chinese women treated at this Clinic 
by a modified Strogauoff regime and with all the refinements o 
modern obstetrics, there were thirteen maternal deaths, a mortality 
of It. 8 per cent.) 
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By citing these facts, the writer does not mean to advocate a 
policy of therapeutic nihilism in eclampsia, but wishes simply to 
recall that this disease, like many others, shows a strong tendency to 
sponia 7 ieous abatement, pi'ovidcd the patient is not killed by obstetric 
trauma. ITrom a practical vicw'poiiit this is possibly the most im- 
portant fact that has ever been learned about eclampsia. During the 
first two decades of this century, when the maternal mortality from 
this disorder ranged between 25 and 30 per cent, the cause of 
half the deaths was obstetric trauma, either in the form of ac- 
couchement force or Cesarean section. It has been shown by 
Peterson that the mortality from eclampsia in the United States, 
when treated by Cesarean section, was 26 por cent., and by Holland 
that the mortality in Great Britain was 32 per cent. But it may be 
objected that this high mortality is partly attributable to the fact 
that manj^ of the operations were performed on severe cases which 
had failed to respond to medical treatment. That this is not the case 
is demonstrated by a recent collective investigation made in Great 
Britain, in which the cases were grouped according to their severity. 
As may be seen in Table I, which re-produces the results of this 
study, radical methods of delivery increase the maternal mortality 
both in mild and in severe cases of eclampsia. Similarly, the results 

Mild Cases Severe Cases 
Mortality Mortality 

Per cent. Per cent. 


(a) Natural delivery, assisted delivery or induction of labor 5 34 

(b) Cesarean section 11 46 

(c) Accouchement forefi 18 63 


Tabm: 1. Showing that radical methods of delivery increase the maternal mor- 
tality in eclampsia, whether the cases be mild or severe. (Eden.) 

obtained over a long period of time at the Johns Hopkins Hospital 
attest plainly the danger of radical interference in eclampsia. In 
the early days of that Clinic extremely radical procedures were em- 
ployed in this disease, and among eighty-five patients treated for 
ante and intrapartum eclampsia between 1896 and 1911, only two 
escaped operative delivery, the methods of choice being accouche- 
ment force and vaginal, and abdominal Cesarean section. Among a 
total of 110 eclamptic patients treated during this period, the ma- 
ternal mortality was 22.8 per cent. Beginning in 1912 these meas- 



252 ' 


INTEENATIOITAL CLINICS 


■ures were gradually abandoned and were supplanted by more con- 
servative methods which did not aim at the immediate delivery of 
the patient. A transition period thus followed but since 1924 all 
eclamptic patients have been treated in exactly the same manner, 
by a modified Stroganoff regime. Among 127 cases so handled, the 
maternal mortality was 11 per cent., or Just one-half what it had 
been during the “radical era.” 

The treatment of eclampsia to-day, then, is not concerned "with 
the question of obstetric interference, but is simply a matter of 
determining the particular foim of conservative therapy which is 
to be employed. If we may believe statistics, the exact typo of 
conservative treatment used, seems to make little difference. In 1918, 
Stroganoff was able to collect from the literature 2208 cases of 
eclampsia, treated with morphine and chloral hydrate according to 
his plan, and found in this series a maternal mortality of 9.8 per 
cent. In 1924 Weinsenfels added 1094 more such cases, which 
raised the total number to 3302, of which 357, or 10.8 per cent., 
terminated fatally. We have already noted that the maternal mor- 
tality from eclampsia at the J ohns Hopkins Hospital, where a modi- 
fied Stroganoff regime has been followed, is 11 per cent. Fitzgibhon 
and Solomons, with the so-called Dublin treatment, have reported a 
mortality of 10.3 per cent. It will be recalled that this scheme of 
therapy consists chiefly in gastric and colonic lavage and the suh- 
mammary infusion of sodium bicarbonate. Epsom salts are given 
after the gastric lavage and large quantities of sodium bicarbonate 
are used for flushing the bowels. Morphine, chloral hydrate, chloro- 
form and venesection are not employed and delivery is effected only 
after the cervix has become dilated. Lichtenstein, depending prin- 
cipally on massive venesection (1000 cc.), has reported a maternal 
mortality of 9.4 per cent. During recent years considerable interest 
has been aroused by a form of treatment suggested by Lazard, m 
which 20 cc. of a 10 per cent, solution of magnesium sulphate are 
injected intravenously every hour until the con-vulsions cease. ^ In 
Lazard’s most recent publication (November 1933), which reviews 
225 cases treated by this drug, a maternal mortality of 13.3 per cent, 
was reported. Luminal, sodium amytal, pernocton, and other bar- 
biturates have also been tried in eclampsia, but the results thus far 
do not seem noticeably better than those cited above. 
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TTien metliocls of treatment so different as tliose just mentioned, 
give results so similar, it seems logical to suspect that it is the one 
feature common to them all, namely, non-intcrfereucc, which is to he 
credited with the beneficial results. As noted by DeXco, the seda- 
tives we use in eclampsia have no specific effect in curing the disease, 
but their value depends on the fact that they stop the convulsions and 
thus allay the alarm of the attending obstetrician. He is not so 
readily precipitated into disastrous interference and, feeling that the 
case is not so threatening, takes his time and lets Haturc take her 
course. 

While sedative drugs, particularly morphine, remain the most 
dependable form of treatment in eclampsia, gratifying results arc 
reported by several authors from other types of therapy. Most note- 
worthy of these, perhaps, is the intravenous injection of concentrated 
solutions of glucose. The purpose of this medication is several-fold. 
In the first place, when administered in high concentrations and dur- 
ing a short period of time, it usually produces diuresis. Since 
oliguria, approaching anuria, is the nde in eclampsia, this effect is 
altogether welcome; indeed, if diuresis can once be established in 
this disease, recovery usually follows promptly. In the opinion of 
Cushny, Bastedo and other pharmacologists, the diuretic effect of 
intravenous injections of glucose is due chiefly to the accompanying 
glycosuria. When large amounts of glucose pass from the blood into 
the kidney tuhules, either in diabetes or after intravenous injections 
of sugar, the tubular epithelium is unable to take up the excess of 
sugar and, furthermore, lacks the power to absorb water against the 
osmotic pressure of this substance. The result is that both water and 
sugar pass through the tubules and become part of the urine. It 
appears probable that in eclampsia the diuresis which commonly 
follows glucose injections may he due, in part at least, to factors 
other than this glycosuria, sincei an increased urinary output may 
follow the administration of glucose in this disease even though little 
or no sugar appears in the urine. These very hypertonic solutions 
of glucose, when introduced into the Wood stream, abstract water 
from the tissues and the resultant increase in Hood volume nndonbt- 
^ly plays an important part in the diuretic effect. Thus, Tilney, 
ennedy and others find hypertonic solutions of glucose valuable in 
epleting the cerebrospinal fluid in cases with high intracranial 
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pressure. Some authors helieve that the urinary suppression Tvhicli 
occurs in eclampsia is due to spasm of the renal arterioles and ex- 
plain the diuretic action of glucose on the grounds that it relaxes 
these vessels. But the salutary effect of glucose in eclampsia is not 
limited to the diuresis -which it usually produces. As the result of 
the experimental -work of Whipple, Mann and others, it is recognized 
that toxic substances are less likely to cause liver injury if accom- 
panied, or preceded, by a liberal injection of glucose. Bor instance, 
the typical liver lesion of chloroform poisoning is more difScult 
to produce if glucose is administered at the same time as the chloro- 
form. Mann has demonstrated that the liver requires carbohydrates 
and that large amounts serve both to spare and to activate this organ. 
Since the characteristic lesion of eclampsia is an hepatic one, the use 
of glucose in this disorder seems justified on the basis of its “liver- 
sparing” effect alone. In combating the acidosis which is often 
encountered in eclampsia, glucose is also of value, and following 
injections of this easily oxidizable substance, the carbon dioxide com- 
bining power of the blood may rise as much as ten volumes per cent. 
Titus and his associates have found that if serial blood sugar readings 
be made during an attack of eclampsia, wide fluctuations occur within 
exceedingly short intervals of time ; moreover, the convulsive seizures 
occur at levels which Titus calls relative hypoglycemia. He feels 
that the convulsions may be actually the result of this hypoglycemia 
and employs glucose to raise the blood sugar. Stander and Harrison 
have attempted to corroborate the findings of Titus by studying the 
blood sugar at five minute intervals in eight eclamptic patients, but 
were unsuccessful in duplicating Titus' results. However, it is 
unnecessary to invoke the hypothesis of Titus to justify the use of 
glucose in eclampsia, for, as we have seen, its benefits are manifold. 
On the indication of a persistent anuria, or a blood carbon dioxide 
combining power of less than thirty volumes per cent., the writer 
occasionally uses 500 cc. of a 20 per cent, solution of glucose in 
eclamptic patients, injecting it intravenously within about thirty 
minutes. He hesitates to employ a larger total quantity because he 
fears it might overburden the right ventricle. (Most cases of 
eclampsia probably die of right heart failure.) Very high concen- 
tration of glucose, such as 50 per cent., should likewise be avoided 
since they sometimes cause thrombosis of the vein. It should not he 
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forgotten, fnrtlicmwrc, tliat tlic rratcr nscd to dissolve tlic glucose 
must have been triply distilled in a glass still within forty-eight hours 
of the time of its use; even with these precautions, severe chills some- 


times follow. 

Venesection has heen used in the treatment of eclampsia for 
many years. Its beneficial action in certain cases of this disease is 
probably due to its effect on the heart and circulation rather than to 
any actual “removal of toxins,” as was previously thought. In the 
presence of beginning heart failure, as evidenced by pulraonaiy 
edema, persistent cyanosis and a rapid and irregular pulse, the with- 
drawal of 500 cc. of blood is sometimes followed by striking im- 
provement. Since cardiac collapse with consequent edema of the 
Iimgs is the common mode of death in eclampsia, heart stiruulants 
are being used more and more in this disorder. Several authors 
recommend the employment of one of the rapidly acting digitalis 
preparations in all cases of eclampsia in which the pulse rate ex- 
ceeds 110. 

Arnold and Fay have recently advanced a scheme of treating 
eclampsia based on the principle that the chief end to be sought is 
dehydration. Drainage of the spinal fluid and the injection of very 
concentrated solutions of glucose form an impoifant part of their 
method. Since these authors report only three cases treated in this 
way, it would he premature to pass judgment on their recommenda- 
tions, but it may be noted that spinal puncture was tried many years 
ago in eclampsia with results which were not encouraging. 

As one reviews the strenuous therapeutic programs which are 
sometimes used in eclampsia, one caimot help suspecting that an oc- 
casional eclamptic mother dies, not from the disease itself, but from 
“over-treatment.” These patients stand stimulation of all kinds 
.poorly; the introduction of a stomach tube usually causes a convul- 
sion; a venepuncture often does. Sedatives, darkness and quiet, 
remain our most dependable allies in treating eclampsia and should 
be violated only on strict indication. 


The immediate prognosis in a given case of eclampsia is notori- 
ously uncertain. In 1922 Thomas Watts Eden endeavored to ascer- 
tain what, signs and symptoms are of particularly grave import in 
this disease and to this end analyzed 547, case records of eclampsia 
from fifteen London hospitals. As a result of his studies be stated 
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that there are seven important criteria of severe eclampsia: (1) A 
temperature over 103°; (2) A pulse rate over 120; (3) A systolic 
blood pressure above 200 mm. Hg. ; (4) A number of convulsions 
greater than ten; (5) A urine which becomes solid on boilmg; (6) 
Persistent coma; (7) The ahsence of edema. When a patient ex- 
hibited any two of the above phenomena, Eden grouped, the case as 
a severe one ; when only one, or none of these phenomena were pres- 
ent, he considered it a “mild” one. The mean mortality in the 
mild cases was 6.4 per cent., and in the severe ones 33.4 per cent., a 
ratio of exactly one to five. IJsing the same criteria, Peckham has 
analyzed 129 cases of eclampsia, observed at the Johns Hopkins 
Hospital between 1924 and 1933, and found that the maternal mor- 
tality in the mild cases was 2.86 per cent, and in the severe ones 
21.05 per cent. By amending these criteria slightly (omitting albu- 
minuria, changing the blood pressure figure to 180 and the number 
of convulsions to twenty), this author has been able to demonstrate 
further, as is shown in Table II, that the maternal death rate in- 
creases progressively according to the number of the phenomena ex- 
hibited. While it is, of course, impossible to set any fixed standards 
by which the prognosis in eclampsia can be established with preci- 
sion, the criteria of Eden are often helpful and, at least, permit (be 
obstetrician to differentiate between very mild and very severe cases 
of this disease. 


Positive 

Number of 

Maternal 

Mortality 

Criteria 

Cases 

Deaths 

Per cent. 

0 

29 

0 

0.00 

1 

73 

0 

0.00 

2 

34 

3 

8.82 

3 

29 

4 

13.79 

4 

25 

9 

36.00 

5 

10 

5 

50.00 

6 

5 

4 

80.00 


■ Tabue II. Showing the maternal mortality in eclampsia when 
the cases are grouped according to certain criteria of severity. 
(Peckham.) 

Our ideas concerning the remote lyrognosis in eclampsia have al 
tered radically during the past ten years. It used to be a eo’ n 
place of obstetric teaching that both eclampsia and ’ ’ 

' .were rarely followed by permanent damage to the kid; ; 
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ally seemed to confer a sort of imimniily against subsequent, attacks, 
Mitli the result that the toxemias of late pregnancy were less likely 
to occur in such patients than in women whoso previous pregnancies 
had been devoid of those complications. Unfortunately, such opti- 
mistic views are altogether wrong. In 192-1:, HaiTis studied twenty- 
four cases of eclampsia one yeai’ after the attack and found that 
three patients, or 12.5 per cent., showed definite evidence of chronic 
nephritis ; it appeared probable, moreover, that the nephritis was the 
direct result of the eclampsia, since neither the past history nor the 
physical examination showed any other etiological factor. Among 
fifty-five women who had suffered from preeclamptic toxemia one 
year previously, the appalling number of thirty-three, or GO per cent., 
showed signs of chronic nephritis. Among this latter gi'oup, Harris 
was able to show, moreover, tliat the length of time the toxemic 
symptoms persisted was an important detcimiining factor in the oc- 
currence of pemaneut renal damage. These studies of Harris have 
been confirmed and amplified by many subsequent observers. Young 
and Syme have found that following eclampsia, 30 per cent, of sub- 
sequent pregnancies are toxemic, eclampsia recurring in 5 per cent, 
of their eases and preeclamptic toxemia in 25 per cent. An analysis 
by Young, Syme and Crowe of 239 successive cases of eclampsia 
and albuminuria showed that 20 per cent, of the patients suffered 
from subsequent impainnent of health due to nephritis, hypertension, 
heart disease and anemia. In conformity with Harris’ earlier ob- 
servations, these authors found that the after-effects of eclampsia and 
preeclampsia were in large measure dependent on the period over 
which the patient had been exposed to toxemia, the sequelae being in- 
frequent when this w'as less than thi'ee weeks hut very common if it 
exceeded six weeks. Rucker, in a follow-up study of 113 cases of 
eclampsia, found that subsequent pregnancies were complicated by 
ec ampsia in 7.5 per cent, of the cases and by some form of late tox- 
emia in from 16 to 27 per cent. Similarly, Peckham, in a study of 
seventy-four eclamptic women, has shown that 22 per cent, had 
signs of chronic nephritis several months after delivery j three of his 
parents had second attacks of eclampsia in subsequent pregnancies. 

erd, Greenhill, Evans and Strachan, and other authors, have 
epi^ed similar results in posteclamptic patients. 

here is considerable evidence that the underlying pathological 
Von. U,Ser. 44-17 



268 


INTEENATIOKAI- GUlinCS 


lesion responsible for tbe late effects of eclampsia, is primarily a 
vascular one. Thus, Bell bas demonstrated that the characteristic 
glomerular lesion of eclampsia is a marked . narrowing of all the 
capillaries, caused usually by an increase in tbe thickness of the 
basement membrane, but sometimes by an increase in the endothelial 
cells 5 in one ease he was able to identify these characteristic vascular 
changes in the kidney seven years after the eclamptic attack had 
occurred. Likewise, Wagener, in a recent study of the arterioles of 
the retina in the toxemias of pregnancy, has been able to demonstrate 
a definite relationship between the appearance of the retinal arteri- 
oles in the acute hypertensive toxemias of pregnancy and the tend- 
ency of the hypertension to persist after the termination of the preg- 
nancy. This author found that in the acute toxemias, organic lesions 
develop in the arterioles in about 40 per cent, of the cases, often in 
association with retinitis; in such cases elevation of blood pressure 
usually persists. 

The evidence is, therefore, abundant that chronic nephritis, usu- 
ally of an arteriolosclerotic character, follows eclampsia in about 20 
per cent, of the cases ; in the event subsequent pregnancies ensue, a 
repeated toxemia develops in over 30 per cent, of the cases, while in 
approximately 5 per cent, eclampsia recurs. In preeclampsia, the 
remote prognosis is similarly ominous, particularly, if the signs and 
symptoms of this disorder have persisted for more than two or 
three weeks. 


CHEONIO STEPHRITIS IN PEEGIfAM'OT 

The condition, ‘‘chronic nephritis in pregnancy,” has given rise 
to no little misunderstanding and confusion. Medical clinicians 
assert that some cases to which obstetricians apply this term are not 
nephritis at all, since they manifest hypertension only, with no al- 
buminuria, no cast excretion, no red cells in the urine and no diminu- 
tion of renal function. They point out, moreover, that if wo are 
dealing in certain of these patients with an actual chronic nephritis 
in which pregnancy has supervened, it seems scarcely justifiable to 
call the condition a toxemia of pregnancy, since in reality it is an 
intercurrent disease, just like tuberculosis, or heart disease, or dia- 
betes complicated by gestation. 
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These criticisms are of more than ncnclcinic importance and 
demand explanation if v,'c are to treat these cases intelligently and 
handle the grave prohlcms they present with assurance. What is this 
disease entity, “chronic nephritis in pregnancy” ? 

The clinical characteristics of the condition are plain enough. 
Before the seventh month of gestation is reached, often during the 
first half of the process, the patient shows a marked elevation of 
blood pressure. The hypertension may have e.xisted prior to preg- 
nancy; if so, the early months of gestation bring about an increase 
both in the systolic and diastolic prcssui’cs. Albuminuria and ab- 
normalities of the urinary sediment may be absent; the renal func- 
tion is often normal; edema is minimal or lacking, and the patient 
has no complaints other than occasional headaches. But the hyper- 
tension persists, usually at a fairly constant level. At this time 
only one other positive finding may be noted and that is narrowing 
and tortuosity of the retinal vessels, in other words, a retinal arterio- 
losclerosis. The pregnancy may proceed to the expected date of 
confinement, or, as commonly occurs, the foetus may die in uiero and 
he expelled prematurely. In either event the child is underweight, 
while the placenta shows an nnnsnal number of infarcts, often red 
infarcts. E ollowing delivery there may be a slight recession in the 
blood pressure, but usually it remains indefinitely at a figure only 
slightly below that observed during pregnancy. Each subsequent 
pregnancy adds its increment to the hypertension and, as a nile, the 
exacerbation in the blood pressure occurs earlier and earlier in each 
succeeding pregnancy. In most of these patients, the hypertension 
and the arteriolosclerosis persist for years without other findings; 
some show a more malignant course. Sooner or later, however, all 
manifest certain organic changes. The largest group, probably, show 
renal alterations : albuminuria and a rather rapid diminution in kid- 
ney function. Once the latter sets in, the course is a short one and 
eat ensues, often within a few months, from uremia. Another 
^ ass of these hypertensive patients, possibly almost as large as the 
na group, manifest cardiac changes; hypertrophy, occasional at- 
® of decompensation and finally fatal heart failure. In a third 
Sronp, characterized usually hy a very marked hypertension, death 

results from apoplexy. 
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■We have just made note of the fact that patients -with chi'onie 
nephritis in pregnancy often show normal renal function. Several 
years ago, Peckham and Stout showed that neither the phenolsul- 
phonphthalein excretion test or the Mosenthal concentration test is 
of value in differentiating chronic nephritis in pregnancy from the 
acute toxemias. During a recent five years period, A. L. Dippel and 
the writer followed from year to year and from pregnancy to preg- 
nancy, forty-eight of these hypertensive women at the Johns Hopkins 
Hospital and studied their renal function from time to time hy 
means of the blood urea clearance test. The average systolic blood 
pressure of the group investigated was 193.1 mm. Hg., while the 
average diastolic was 121.9. Most of these patients had been ob- 
served for many years and there can he no doubt that they repre- 
sented an advanced degree of chronic hypertensive disease. Yet the 
urea clearance tests of these women, checked by repeated studies at 
varying intervals, were well within the normal range in over one- 
third of the group; in only nine patients, or in less than one-fifth, 
was it markedly diminished (below 50 per cent, of normal). Even in 
patients who died during the course of the study from uremia, the 
test was sometimes normal six months before death, while in women 
who succumbed to heart disease and apoplexy, it tended to be normal 
even a few weeks before the end. 

The normal renal function which is sometimes met in chronic 
nephritis in pregnancy, becomes understandable when we consider 
the postmortem findings in these cases. In our series of forty-eight 
cases just mentioned, there were five autopsy studies. In every one 
of these fatal cases, the predominant pathological lesion was the 
same, namely, a generalized arteriolosclerosis. The vessel changes m 
the spleen, the pancreas and the adrenal were particularly marked, 
many arterioles showing sclerosis to a degree which resulted in almost 
complete occlusion. In two cases, in which death had been preceded 
by uremia, the kidneys showed similar arteriolosclerotic changes, in- 
volving the capillary loops, entering arterioles and even the smaller 
arteries. However, in the three cases in which death was not pre- 
ceded by uremia, but by cardiac failure (two cases) and apoplexy 
(one case), the kidneys presented minimal changes, the arteriolos- 
clerotic process being concentrated in other organs. Accordingly, it 
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seems reasonable to believe tliat tlic dofrrce to M'liicb renal function 
is impaired in this condition depends chiefly on the extent to which 
the progressive vascular process happens to liave involved tlie kidneys. 
By the same token, these few eases suggest that the condition we call 
chronic nephritis in pregnancy is primarily a generalized artcriolos- 
clerosis, in which the kidneys may or may not ho concerned. 

Burtlicr evidence that the lesion in chronic nephritis in preg- 
nancy is primarily vascular, is afforded h^' the constancy with which 
changes in the retinal arterioles arc met in tliis disorder. Mylius, in 
1928, demonstrated that in toxemias of pregnanej' associated with 
rise of blood pi'cssure, the primary and most commonly observed 
lesions of the fundus were spasms and tonic constrictions of the 
retinal arteries. These occurred both in cases of acute toxemia and 
in Mses in which chronic nephritis had existed previously. The first 
visible sign is a narrowing of the arterioles of the retina which may 
affect any or all of the branche.s of the central artery. This nar- 
rowing is often accompanied, or followed, by irregular constrictions 
of the lumens of the arterioles, usually first or more marked in the 
smaller nasal branches, which may vary in degree and situation from 
ay to day. In a valuable study of this subject, Wagener has shown 
t at at some stage of the spastic process permanent sclerotic changes 
oewr in the walls of the arterioles. OphthalmoscopicaUy, it is often 
cu t to determine just when the organic stage sets in. In TVag- 
^ s opinion, it is probable that constrictions and irregularities 
1 C are still present two weeks after delivery, are sclerotic and no 
^ nger simply spastic. Eecent histologic studies of the arterioles 
sections^ of peripheral muscle tissue obtained at biopsy suggest 
organic changes in the intima occur early in the vasospastic 
mecha ° ^ t toxemias and may he present from the onset. The 
k I which vasospasm causes pennanent arteriosclerosis 

result Mylius has suggested that it may be the 

to tiiB t congestion in the venous capillary loops secondary 

° arterial constrictions. 

the °^^^°^®*^P*^thalmologist5 indicate, then, that during 

which . ^ pregnancy, spasms of the arterioles develop, 

vessels tT’ Tf- in the walls of these small 
eiv n mgs afford some basis for the observation that 
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eclampsia and preeclampsia. are frequently followed by chronic ne- 
phritis. Furthermore, they make plain the fact that the latter con- 
dition is part and parcel of the toxemias, so that it might almost be 
considered a chronic phase of these disorders, which becomes reacti- 
vated and aggravated by subsequent pregnancies. Chronic nephritis ' 
in pregnancy is, thus, quite other than an intercurrent disease. The 
cause' of the vasospasm is not definitely known, but Hofbauer, Kiist- 
ner, Anselmino and Hoffmann, and others, have advanced evidence 
suggesting that the well known vasoconstrictor, posterior pituitary 
substance, is present in excess amounts in eclampsia and they accord- 
ingly believe that this principle may be the cause, not only of the 
vasospasm, but of the whole clinical picture, as well. 

When we turn to the other criticism mentioned above and ask 
whether the term ^‘chronic nephritis in pregnancy” is a justifiable 
one for this arteriolosclerotic disease, the answer is more difficult. In 
considering this question it must be recalled that a vascular disorder 
of the kidney is essentially a parenchymatous disease of that organ, 
since the kidney’s most important functioning structure, the glomeru- 
lus, is itself a bundle of capillaries. While it is true that the gen 
eralized arteriolosclerosis may involve organs other than the kidnej 
and frequently to such an extent as to cause death from heart failure 
and from apoplexy, the evidence indicates that even in these cases 
conspicuous changes are present in the vascular units of the kidney. 
In a recent study by McGregor of the histological changes in the 
renal glomerulus in essential (primary) hypertension, it has been 
shown that the glomerular lesion in this condition is as typical as 
the arteriolar lesion. It consists in a decrease in size and a simpli- 
fication of the glomerulus with a marked thickening and wrinkling 
of the glomerular basement membrane. In her series of fifty-oae 
cases of essential hypertension, the average percentage of glomeruli 
so affected in kidneys from the renal group (death from uremia) was 
forty-seven, in kidneys from the cardiac group (death from my^ 
cardial insufficiency or coronary disease) was thirty-three, and m 
kidneys from the cerebral group (death from apoplexy) was twenty 
four. In contrast to this series, McGregor found that kidneys from 
individuals dying in the fi.fth, sixth, seventh and eighth decade o 
life with a history of normal blood pressure, showed 96.2 per cent. 
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normal glomeruli. She further obscn-ed tlmt there arc inflammatory 
glomeruli in any type of essential hypertension hut that they are 
most numerous in the renal group. The lesions are usually focal 
and as many as 15 per cent, of the glomeruli may he involved. These 
findings of McGregor, thus, offer some slight basis for the term 
“chronic nephritis” in these cases. On the other hand, Herrick, 
Tvho has studied the vascular aspects of the toxemias for many years, 
feels that “the loose use of the term, ‘nephritis,’ in association with 
the toxemias of late pregnancy should no longer he countenanced.” 
He believes that these are simply examples of a vascular disorder 
and, having much in common with ordinary h 3 'pcrtensive disease, 
should he so designated. It is the present writer’s opinion that 
clearer thinking might result if some such terms as “Arteriosclerotic 
Bright’s Disease,” or “Chronic Hj'pcrtensive Disease,” or just “Ar- 
teriolosclerosis” were applied to this group of cases. It is barely 
possible that the next few j'ears maj' see such a change. 

By whatever name it is called, the conception of this condition 
as a vascular disease aids materially in understanding the clinical 
courses which these cases pursue. For instance, why do thej’’ usually 
become worse about the fifth month of pregnancy ? The explanation 
which is ordinarily given for the exacerbation of chronic nephritis 
during pregnancy is that the end products of foetal metabolism over- 
tax the excretory power of the maternal kidneys. Since, however, the 
disease usually becomes worse about the fifth month of pregnancy, 
it is rather difficult to understand how the catabolic products of the 
foetus, which weighs at this time scarcely more than a pound, could 
overburden kidneys which had been handling the end-products of, 
let us say, 140 pounds of tissue. • If we are dealing with an arterio- 
losclerotic process, .on the other hand, the circumstance becomes quite 
comprehensible on the basis of the increase in blood volume and 
cardiac output which is associated with, pregnancy. These changes 
throw a considerable burden on the vascular system, and it seems 
something more than a coincidence, in this connection, that they 
become marked about the fifth month of pregnancy. With these 
facts at his disposal, the obstetrician will assume a different attitude 
toward these eases. He will no longer minimize their severity simply 
because they have no albuminuria, no casts and no diminution of 
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renal function. Indeed, he will scarcely expect these ahnormalities. 
He will understand that he is dealing with a progressive vascular 
process and will hesitate to impose on these diseased vessels the 50 
per cent, increase in cardiac output which pregnancy entails. He 
will not permit the continuance of gestation in clear-cut cases of this 
disorder and will take appropriate steps to prevent subsequent preg- 
nancies. And, in so doing, he will serve the best interests of his 
patients. 
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INTEODtrOTION 

AiTHoiJGH immunization against smallpox has been practiced 
for many years and typhoid fever has been controlled in the annies 
by vaccination, no progress was made in immimization against the 
common contagious diseases of childhood until about fifteen years 
ago. In the past fifteen years the active immunization against diph- 
theria has been widely employed and its value has become generally 
recognized. Ten years ago a method for the active immunization 
against scarlet fever was proposed, and considerable knowledge con- 
cerning its advantages and disadvantages has now been accumulated. 
For fifteen years it has been known that convalescent serum con- 
ferred passive immunity against measles. During the last few years 
promising work has been done suggesting the possibility of im- 
munizing against whooping cough by means of vaccine. 

The problem of immunization is somewhat different in each of 
the diseases mentioned. Likewise it must be considered from a some- 
what different viewpoint by the practicing physician, the institu- 
tional doctor and the public health official. Some of the immuniza- 
tion methods, as for example, the toxin injection for scarlet fever, 
have received wide publicity. The mother seeks the advice of the 
practitioner concerning the protection of her children. He must he 
familiar with the advantages and shortcomings of each of the meth- 
ods and must consider the problem both from the standpoint of. the 
needs of the individual child and also from the public health stand- 
point. The epidemiologist in public health work views the problem 
of immunization largely fro m the effect that may be expected upon 

*Froiii the Harriet Lane Home of the Johns Hopkins Hospital and the 
Department of Pediatries of the Johns Hopkins University. 
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tie morbidity and mortality rates of a disease in a community. Ho 
must likewise consider what effect attempts to eradicate a disease 
will have upon the natural lierd immunity of the population in the 
future. 

The present review is written in an attempt to present the pres- 
ent status and the future problems of immunization against dipli- 
theria, scarlet fever, wbooping cough and measles. 

Diphtheria Immunization 
THE HISTOEY OF TOSIN-AKTITOSI'N 

In 1895 Babes and W. H. Park independently observed that 
diphtheria toxin, when rendered non-toxic by neutralization with 
antitoxin, still retained its power to cause the production of anti- 
toxin when injected into animals. In 1907 Theobald Smith sug- 
gested that it might be possible to employ such toxin-antitoxin mix- 
tures for the production of immunity in man. In 1913 the safety 
of the procedure was demonstrated by von Behring and shortly after- 
ward the method was employed by Hahn and Sumner during a small 
epidemic in Magdeburg. However, active immunization against 
diphtheria probably would never have been widely employed, unless 
a simple test had been foimd to determine which individuals are sus- 
ceptible to infection and to prove the efficiency of immunizing injec- 
tions. Such a test was made available in 1913 when Schick demon- 
strated that the intracutaneous injection of 1/50 L. dose of toxin will 
produce in nonimmune persons a local reaction, while in those im- 
mune there is no reaction. Park and Zingher were the first to realize 
the value of the use of the Schick test and of active immunization 
with toxin-antitoxin on a large scale. In 1918 they began the serious 
attempt to immunize the whole child population of Hew Tork City, 
and in the fifteen years following over 500,000 children of that city 
alone have been given toxin-antitoxin. This pioneer work was 
quickly followed by others throughout the United States and other 
countries, so that today millions of children have been actively im- 
munized against diphtheria and the value of the method is thor- 
oughly established. 
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IMPROVEMENTS IN THE METHOD OP ACTIVE IMMHNIZATION 

In tlie fifteen years since active immunization against diphtheria 
was first used, a number of improvements and simplifications in the 
method have been introduced. 

Decrease of T oxit^ Antitoxin Dose from S. L. to 0.1 L. — In the 
beginning toxin-antitoxin mixtures were made by adding antitoxin 
to the undiluted toxin, so that the original mixtures contained from 
3 to 5 L, -f- doses of toxin per human dose. These mixtures caused 
quite a severe local reaction in some of the older children. To lessen 
this, in 1922, the amount of toxin was reduced thirty times to the 
present 0.1 L. + mixture. 

Substitution of Goat or Sheep Serum for Dorse Serum-. — The 
antitoxin at first used in toxin-antitoxin mixtures was obtained from 
immunized horses. Even though the amount of horse serum in the 
dose injected was very small (0.001 cc. per human dose), evidence 
was produced^’ ^ that this would sensitize a considerable propor- 
tion of individuals, so that severe serum sickness might follow later 
therapeutic injections of horse serum. Occasional cases of Arthus’ 
phenomenon were reported after the injection of various antitoxins 
in persons who had previously been immunized against diphtheria.® 
Because of the dangers of sensitization, antitoxin prepared from 
goats or sheep was substituted in the toxin-antitoxin mixtures. Since 
about 1927 these preparations have been used very extensively in- 
stead of the mixture containing horse serum. 

Diphtheria Toxoid. — The next improvement in the technic of 
immunization was the substitution of toxoid for toxin-antitoxin. It 
has been known for years that when diphtheria toxin is treated with 
0.3 to 0.4 per cent, formalin at 39 degrees to ,40 degi’ees C. for three 
to six weeks, it becomes non-toxic and yet is capable of producing 
antitoxin when injected into horses. Diphtheria toxin detoxified 
with formalin is called ‘Toxoid’^ or "anatoxine.” Glenny and Hop- 
kins® found that toxoid was even a better immunizing agent for ani- 
mals than toxin itself and Eamon’’^ of the Pasteur Institute, in 1923, 
and Park and Zingher® first applied it to the immunization of 
humans. It soon became the accepted method of immunization m 
France and during the past few years it has gradually replaced the 
use of toxin-antitoxin in this country. The specifications for toxoi 
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in the United States are as follows: The toxin before detoxification 
must contain not less than 5 L. + doses per cc. Detoxification must 
be so complete that five bnman doses when injected into guinea pigs 
must cause no signs of early or late diphtheria poisoning. The anti- 
genic efficiency must be such that the initial human dose will immu- 
nize 80 per cent, of guinea pigs in six weeks to such a degree that 5 
m.l.d.’s of. toxin fail to kill in ten days. Park® states that when 
the toxoid is ready for use the fiocculation test should show at least 
8 flocculation units per cc. Toxoid wms originally given in three 
injections. However, it has been found that two doses of 1 cc. each 
at an interval of three to four weeks suffice to produce excellent 
immunity. The two dose method is now generally employed. 

In infants and young children toxoid rarely ever causes any local 
or general reactions. In adults and children over eight years of age, 
20 to 40 per cent, have slight reactions, 10 to 15 per cent, moderate 
reactions, and 1 to 5 per cent, strong reactions. An intracutaneous 
test dose of 0.1 cc. of 1/20 diluted toxoid is sometimes given. Some 
workers prefer to withhold toxoid or to substitute toxin-antitoxin 
for those individuals who show a positive skin reaction to the test 
dose. Experience has shown that unduly severe reactions in older 
children and adults may he avoided if the regular doses are pre- 
ceded by two preliminary doses of 0.1 and 0.25 cc. at an interval 
of one week. 

Toxoid has five advantages over toxin-antitoxin mixtures as an 
immunizing agent: 

1. It is from 20 to 30 per cent, more effective, even when only 
two doses are given. Various workers w'ho have retested groups of 
children after immunization with toxin-antitoxin report that from 
62 to 88 per cent, have been rendered Schick-negative. Beckman,^® 
compiling the statistics of a number of investigators, finds among 
24,018 children treated with toxin-antitoxin an average of Y3.5 per 
cent, successful immunization. With toxoid 92 to 100 per cent, 
success is reported by different workers. Among 3388 cases col- 
lected by Beckman, 96.2 per cent, gave negative Schick tests after 
toxoid injection. 

2. Toxoid contains no serum and cannot sensitize to any animal 
protein. 

3. It is absolutely without local or general reaction in practically 
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all cHildreB under seven years of age. Reactions in older ehildren 
and adults are not dangerous and can largely be avoided by proper 
precautions. 

4. Toxoid is more stable, remains effective for at least eigliteea 
months, and never becomes toxic. Toxin-antitoxin may deteriorate 
in six months or less. Freezing may cause it to become more toxic. 

5. The fact that only two doses of toxoid need be given is a 
great advantage especially in public health work. 

Percuianeous Method of Lowenstein. — To obviate the parents’ 
objection to the use of the needle, Lowenstein^^ has attempted im- 
munization by means of inunctions. He believes that, in order to 
secure absolute immunity, antibacillary as well as antitoxic action 
must be obtained. Accordingly, he employs an ointment containing 
both toxoid and unfiltered culture of dead diphtheria bacilli in a 
lanolin base. The ointment is rubbed into the skin three to five 
times at intervals of one week. Park and Schroder® and Abt and 


Peingold^^ have used the method in this country. So far the reports 
indicate that immunization is obtained in about 70 per cent, of the 
cases. Apparently the only advantage would be in cases where the 
mother objects to the use of the needle and in institutions where a 


nurse can apply it to the children as they enter. 

Imnium'zation hy Meam of Single Infections of Alum Toxoid.-— 
Recent work indicates that immunity against diphtheria may he pro- 
duced by a single injection of precipitated toxoid. Glenny and 
Barr^® and Wells, Graham and Havens^^ have studied the precipita- 
tion of diphtheria toxoid with aluminum potassium sulphate. To 
the toxoid prepared in the usual manner, by detoxification with for- 
maldehyde, alum was added until no further precipitation occurred. 
The coarse fiocculent precipitate was washed with 0.86 per cent, 
dium chloride solution and then resuspended in salt solution in sue 
concentration that 1 cc. contained the desired number of flocculating 
units. The treatment resulted in a purified product, as evidenced J 
the fact that nitrogen determinations showed an average loss of ^ 
to 85 per cent, of the original protein content. Antigenic tests m 
guinea pigs indicated that a high degree of immunity is produce , a 
single injection of 5 units resulting in protection against as 
450 minimum lethal doses of toxin. Graham, Murphree and 
injected a single dose of 5-10 units of the alum toxoid preparatio 
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into 185 children knoivn to be strongly Schick-positive and found 
that the Schick v?as changed to negative in 92.4 per cent, when they 
were retested two to isiv months after injection. Of G13 children, 
mostly of preschool age, whose original immunity status was not 
known, 96.6 per cent, were Schick negative after a single injection. 
They explain the effectiveness of the precipitated toxoid on the basis 
of its relative insolubility, which causes slow absorption and a pro- 
longed antigenic stimulation, whereas the ordinary soluble toxoid is 
absorbed and excreted rapidly, giving only a transient stimulus to 
antitoxin production. During the past year, Warthen and Levin^® 
of the Baltimore Health Department have administered a single 
dose of 1 cc. of alum toxoid to about 500 children. Of 299 children 
known to have been Schick-positive, 87.6 per cent, were found to 
he negative on retesting eight weeks later. 

Another means of producing a slow absorption of toxoid has 
been employed by Straus.^^ He gave a single intramuscular injec- 
tion of a concentrated diphtheria toxoid in a lanolin base. The con- 
centration was such that 1 cc. of the mixture contained 100 floccu- 
lating imits of toxoid. The dose injected was 0.2 cc. or 0.26 cc., 
amounting to 20-25 units. As shown by the conversion of a positive 
Schick test to negative, immunity was established in 99 per cent, of 
103 cases within two months after a single injection. 

Immunization by the single dose method, either with alum toxoid 
or with the concentrated toxoid in lanolin, is said to produce no 
more severe reactions than the present two-dose method of the injec- 
tion of ordinary toxoid. Reactions are absent in children of pre- 
school age and infrequent and quite mild in older children. The 
more severe reactions are to be expected in those patients who give 
positive skin reactions to both Schick and heated control material. 
The advantages of immunization by means of a single injection are 
obvious. If the immunity can be shown to be as lasting, a single 
dose method will doubtless take the place of the present method of 
toxoid immunization. 

DEGEEE of PEOTECTION AFFOEDED by DIFHTHEEIA IMMUNIZATION 

^ In estimating the value of diphtheria immunization two view- 
points may be considered. The practitioner may ask, ‘‘How safe is 
the immunized individual from infection with diphtheria?” On the 
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other hand, the public health worker is interested in knowing to 
■what extent wholesale iminnnization may be depended upon to de- 
crease the diphtheria morbidity and mortality in a community. 

It must be remembered that no individual can be considered im- 
munized to diphtheria until the Schick test has become negative. 
The Schick test should always be made after immunization — ^usually 
about six months afterwards. According to the method of im- 
munization employed, a certain percentage of persons will be found 
still to have positive tests. The immunizing injections should then 
be repeated, and the patient again retested. Only a very occasional 
individual may remain persistently Schick-positive. When a person 
has become negative to the Schick test, the question of the reliability 
of the test as an index of immunity then arises. There is always a 
possibility that a falsely negative test may be obtained through faulty 
technic or the use of defective material. When the test is properly 
peiTormed the absence of a reaction indicates that the individual has 
at least 1/50 unit of antitoxin per cc. of the blood serum. The ex- 
tensive experience of many workers has sho-wn that diphtheria 
rarely ever occurs in ind,ividuals having negative Schick tests. 
Dudley^® surveyed the recorded cases of diphtheria in natural Schick- 
negative reactors and found that in most instances the patients were 
merely diphtheria carriers with coincident sore throats without mem- 
branes. However, it cannot be denied that diphtheria occasionally 
occurs in a Schick-negative individual after immunization. Blum^® 
reports that two out of 198 persons who died from diphtheria in 
Hew York City in 1930 had been actively immunized, but he does 
not state whether their Schick tests had been changed to negative. 
Immunization even to the point of a negative test cannot be regarded 
as an absolute guarantee that the individual wiU not contract 
diphtheria. 

Park and others have sho'wn that after immunization the Schick 
test has remained negative for six years or longer in 90 to 95 per 
cent, of the cases. It is commonly believed that in most instances 
immunity once established will persist throughout life. It is prob- 
able that the persistence of the immunity is not due entirely to the 
original stimulus but is brought about by subsequent repeated expo- 
sures to diphtheria carriers. 

The ultimate eradication of diphtheria is the final goal of all im- 
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munization campaigns. Tho time is probably far distant when it 
will be possible to immunize every child in tbe population. It is, 
tberefore, of considerable importance to ascertain bow largo a por- 
tion of tbe child population must bo hmnnnized before tbo disease 
can be reduced to negligible proportions. Active immunization was 
introduced in tbis country on a wbolesale scale during a time when 
diphtheria was already receding from a period of bigb epidemicity. 
It is, therefore, somewhat difficult to measui'e its effect However, 
the results in a number of different communities have been so strik- 
ing that they shed considerable light on tbe subject. Godfrey*® has 
studied the epidemiologj' of diphtheria in relation to the active im- 
munization of certain age groups. He points out that the immuni- 
zation of 50 to 70 per cent, of children over five years of age has 
failed in numerous instances to produce any marked effect on the 
diphtheria incidence in community. However, the immunization of 
30 per cent, or more of the children under five years of age in addi- 
tion to more than 50 per cent, of children five to nine years has pro- 
duced an immediate and striking decline in the diphtheria rate of 
the community as a whole. From the public health standpoint this 
is the minimum requirement to be attained before a striking reduc- 
tion can be expected in the morbidity and mortality rates. 

summaht 

In the past fifteen years the value of active immunization against 
diphtheria has become generally recognized. Diphtheria toxoid has 
now largely replaced the use of toxin-antitoxin. Its advantages are 
higher efficiency in immunization, absence" of sensitization to animal 
serum, greater stability, and fewer doses required. The use of a 
concentrated toxoid precipitated by alum apparently produces im- 
mnnily hy means of a single injection. Because of its simplicity 
the single dose method will probably become the method of choice, 
howenstein’s ointment is less effective than other methods and would 
have its use only when there is objection to needle injections. 

The Schick test should be performed after immunization. Even 
when the test has become negative there is always the possibility that 
infection may occasionally occur. Immunization reduces the risks 
0 infection to a minimum but is not an absolute guarantee. 

Epidemiological studies have shown that the immunization of 
VoL. II, Ser. 44 — 18 
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even a tigli proportion of school children (50 to 70 per cent.) has 
failed to affect the morbidity and mortality from diphtheria in the 
community. However, when 30 per cent, or more of the children 
under five years of age have been immunized in addition to the older 
children, diphtheria is reduced to negligible proportions in the entire 
population. 
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Scarlet Fever Immunization 

The history of scarlet fever immunization is- now so familiar 
that it need only be summarized. Between 1905 and 1907 Sav- 
chenko, GahritschewskyS Langovoy®, and Nitikin® carried out ex- 
tensive work in Eussia, demonstrating that streptococci- from the 
throats of scarlet fever patients produce a toxin, and that the injec- 
tion of a bouillon suspension of killed organisms causes sjunpioms 
of scarlet fever. They protected children against the disease by the 
injection of a vaccine composed of the culture fluid and killed 
streptococci. Little attention was paid to this work and the strepto- 
coccus was not generally accepted as the primary cause of scarlet 
fever. In 1919 Dochez and Sherman* showed by means of agglu- 
tination and protection tests that the hemolytic streptococci of scar- 
let fever are immunologically specific types. In 1923 G. F. and 
G. H. Dick'’ produced the disease experimentally by the inoculation 
of the throat of volunteers with a culture of scarlet fever strep- 
tococcus. The Dicks and others then demonstrated that the scar- 
latinal streptococcus in culture produces a filterable toxic substance 
which, when injected into the skin of a susceptible person, causes 
an area of local erythema in eighteen to twenty-four hours. The 
same toxic product, if injected in sufBcient amounts, is capable of 
producing the rash, sore throat and other symptoms of the disease, 
e Dicks® used the intraeutaneous injection of toxin to differentiate 
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susceptible from immune individuals. The method has been gen- 
erally adopted as the Dick Test and the minimal reacting amount 
of toxin has been standardized as the ‘'Skin Test Dose” (S.T.D.), 
Subsequently it -was shown by the Dicks'^ that the subcutaneous injec- 
tion of repeated doses of toxin causes a positive Dick test to become 
negative and affords protection against the disease. 

There are a number of important points which are stiff the sub- 
ject of considerable debate. Of primary importance is the question 
of the specificity of the scarlatinal streptococci. By means of neu- 
tralization tests with convalescent scarlet fever serum or with specific 
antitoxin, the Dicks® claim that the toxin of scarlet fever strepto- 
cocci can be sharply differentiated from the toxins of erysipelas and 
other hemolytic streptococci. However, Toyoda®, Wadsworth^® and 
Kirkbride and Wheeler^^ maintain that it is absolutely impossible 
to distinguish scarlet fever from other strains of hemolytic strep- 
tococci. The recent findings of Trask and Blake^^ demonstrate that 
scarlet fever may be caused by strains of streptococci differing dis- 
tinctly in their toxins. In the future the heterogenicity of the 
scarlatinal streptococci will probably have to be taken into considera- 
tion in attempts at immunization. 

The second point of dispute concerns the nature of the toxin. It 
differs from diphtheria and other bacterial toxins in the fact that it 
is relatively thermostable and is relatively innocuous to laboratory 
animals. Likewise, newly-born infants fail to show a positive skin 
reaction to the scarlatinal toxin, even when there is no circulating 
antitoxin demonstrable in the blood by the Schultz-Charlton and 
neutralizing tests. These facts have given rise to the hypothesis that 
the erythema-producing substance is an allergin rather than a true 
toxin. According to this hypothesis, the young infant is not yet 
sensitized to the streptococcus and so reacts negatively to the Pick 
test and would not exhibit the rash of scarlet fever. Through ex- 
posure and mild infections with streptococci, sensitization occurs 
resulting in the appearance of a positive Dick test and a liability to 
the occurrence of a rash in the event of infection with scarlatinal 
streptococci. Circulating antibodies are not present at this time* 
Later, antibodies may appear in the blood due either to repeate 
mild infections, chronic infections in the tonsils, or an attack o 
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scarlet fever. The Dick test then hccomcs negative and the indi- 
vidual is immune to the scarlet fever rash. BristoP^, Meyer’^, 
Stevens and Dochez'® and Cookc^® and others give many arguments 
in favor of this hypothesis. On the other hand, Hooker”, after re- 
viewing all the arguments, comes to the conclusion that the toxin 
theory fits the facts better than the allergin theorj'. It now seems, 
from the work of Toyoda^®, von Borman and Herholz^®, Ando and 
Eurauchi®® and others that the difference of opinion may ho caused 
by the fact that the streptococcus filtrate contains two components, 
a thermolabile substance which is a true exotoxin, and a ther- 
mostable substance which acts as an allergin. 

It is not necessary' for our purpose to discuss the details of the 
toxic and the allergic theories of scarlet fever as they boar upon 
the problem of immunization. After all the practical value of the 
Dick test and of active immunization must be judged by the results 
obtained in the clinical application of these methods. The questions 
which must be answered are: (1) How reliable is the Dick test as 
an index of susceptibility or immunity? (2) To what extent do the 
present methods of the injection of toxin afford protection against 
scarlet fever ? 


THE EELIABILITT OF THE DICK TEST 

The foundation stone of all the work on scarlet fever immuniza- 
tion is the Dick test. It is used both to select the susceptible indi- 
viduals in need of immunization and to determine afterward whether 
the injection of toxin or its modifications has rendered them immune. 
It is, therefore, essential to determine how reliable is the test as an 
index of immunity or susceptibility. 

Incidence of Positive DicTc Tests According to Age . — ^Many thou- 
sands of Dick tests have been done throughout the world. The varia- 
tion of the incidence of positive reactions in different age groups is 
well ^own. Table I shows the percentage of positive reactions as 
compiled by Schamberg and Kolmer^^ from the data of many work- 
ers, principally in this country where scarlet fever has not been 
epidemic,^ as compared with the percentages found by Toyoda^^ in 
^ anchuria and MersoB® in Jugoslavia, where the disease was epi- 
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results obtained by immunization -with toxin 

Mucli of the early work on immunization is unreliable because 
either ineffective biologic' preparations of the toxin were used or 
inadequate doses were administered. In some of the earliest work 
Zingher”^ and others gave as little as 800 skin test doses (S.T.D.) 
divided into three injections. Even when less than 2000 S.T.D. 
of toxin were administered, the Dick test was changed to negative 
in 07. 5 per cent, of the cases and when the dose was increased to 
10,000-26,000 S.T.D. the test became negative in 75 per cent. 
(Perkins^”). However, further investigation showed that on retest- 
ing after an interval of some months many of the negative reactors 
had again become positive. Eor this reason much larger doses of 
toxin gradually came to be used. In 1928, Park and Schroder*® 
were using a total of 26,000-46,000 S.T.D, and found that in 70 to 
80 per cent, of cases the Dick test remained negative after six to 
fifteen months. Since then, however, even larger doses have been 
used and now the generally accepted procedure in this country is 
that introduced by the Dicks^® and recommended by the Scarlet 
Fever Committee. Five doses of 500, 2000, 8,000, 25,000 and 
80,000 or 100,000 S.T.D. are administered at intervals of one week. 
Two weeks after the last dose is given, the Dick test is repeated 
using 1 S.T.D, on one arm and 2 S.T.D. on the other. If either test 
is positive a sixth dose of 100,000 S.T.D. is given. 

Since Platou®° has compiled ample statistics to show that the 
smaller doses of toxin formerly used frequently failed to protect 
against scarlet fever, it is necessary to discard much of the earlier 
work in judging the protective value of toxin injections. In this 
present review we shall discuss the more recent work in this country 
where full doses (100,000 S.T.D.) were given and we shall con- 

sider the very important investigations carried out during the scar- 
let fever epidemics in Russia, Manchuria and Jugoslavia even 
though somewhat smaller doses were employed. 

Frequency with Which the DicTc Test Is Changed to Negative hy 
the Injection of Toxin. — The Dicks"® state that the administration 
of the full doses of toxin in five injections as now practiced causes 
the skin tes^'”" - ' e entirely negative in 95 per cent, of susceptible 

^-sons, v! weeks after the completion of the treatment. 
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Apparently a sixth dose is all that is required to render the remain- 
ing 5 per cent, negative. Wlicthcr any individuals are encountered 
ivho cannot be made Dich-negativc by sufficiently large doses of toxin 
is not stated. The Dicks insist that, unless the immunization is car- 
ried to the point of a negative skin reaction, complete protection 
against scarlet fever cannot he expected although the severity of a 
subsequent attack ivould be modified by the partial immunization. 

Besitlts of Iinmunizaiio}}' dnrhtg Epidemics . — The most exacting 
test of immunization is afforded by its use to protect large groups of 
the population in localities where scarlet fever exists in epidemic 
proportions. A control is then furnished by a comparison of the 
morbidity and mortality rates in corresponding age groups of inocu- 
lated and iminoculated individuals. The results obtained during a 
munber of the severe scarlet fever epidemics abroad arc of special 
interest in spite of the fact that the large doses of toxin noAV advo- 
cated were not employed. Several small outbreaks in this country 
are also worthy of note. 

In Bnssia active immunization has been used extensively in com- 
batting the widespread epidemics of scarlet fever. Most workers 
have used combinations of streptococcus vaccine and toxin, Korshun 
and Spirin®^ have published their results on the immimization of 
61,820 children in Moscow between 1925 and 1928, They com- 
pared the results with (1) a “combined vaccine” which afforded a 
total dose of 1400 to dYOO S.T.D. of toxin according to the age of 
the child (2) “combined vaccine” followed by one or two more 
doses of toxin, bringing the total to 2400 to 14,700 S.T.D. and. 
(3) toxin alone in a total dosage of 17,500-22,500 S.T.D. Table 
III shows the influence of each of these methods on the morbidity 
from scarlet fever between May 1927 and March 1928. During this 
period the general scarlet fever morbidity in Moscow remained 
practically the same as it had been for the three years preceding; 
namely, 32-34 per thousand among children under seven years of 
ap and 13.4 per thousand among children between seven and 
eighteen years. Compared to this high general morbidity in Mos- 
cow, the morbidity was reduced to 6.1 per thousand by the vaccine, 
3.3 per thousand by vaccine and toxin and 0.48 per thousand by the 
arger doses of toxin alone, when the children in certain kinder- 
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gartensj schools and other institutions completed Ml courses of 
injections. 


Tabmj in 

• Componson of Scarlet Fever Morbidity in Immunized Children with the General Scarlet 
Fever Morhidiiy in Moscow, (Korshun and Spirin^^) 


Type of Immunization 

Total 

Chil- 

Num- 

ber 

ChU- 

dren 

under 

7yra. 

Num- 

ber 

CHl- 

dren 

7-18 

Yrs. 

Cases 

of 

Scarlet 

Fever 

Mor- 

bidity 

per 

Thou- 

Morbidity per 
Thousand in 
Moscow 


dren 

sand 
of In- 
jected 

Under 
7 Yrs. 

7-18 

Yis. 

Vaccine -t- 1400 — 4700 








S.T.D. toxin 

1476 

? 

? 

9 

6.1 



Vaccine -{-2400 — 14,700 





S.T.D. toxin 

6123 

2807 

3316 

20 

3.3 

33.0 

13.4 

Toxin only 17,500 - 

22,500 S.T.D 

4161 

919 

3242 

2 

0.48 I 




The striking results achieved by the methods of immunization 
in reducing the morbidity are apparent. However, the relative values 
of the three types of immunization are not strictly comparable as a 
larger proportion of older children, among whom the morbidity is 
always lower, were treated by the toxin alone. A more accurate 
estimate of the relative value of vaccine and of toxin is afforded by 
a comparison of identical age groups carried out in a number of 
kindergartens and schools as shown in Table IV. 

It is apparent from these figures that toxin is at least as effica- 
cious as combined toxin-vaccine. Bessedine®® reported on the results 
of immunization in Leningrad between 1927 and 1929. The total 
dose of toxin amounted to 10,000 S.T.D. Among 16,761 children 
immunized, the scarlet fever rate was 4:. 5 per thousand as compared 
with a rate of 37.4: per thousand among 24,730 Dick positive children 
who were not immunized. 

The Manchurian Epidemic . — ^Between 1924 and 1929, scarlet 
fever assumed epidemic proportions in Manchuria especially among 
the Japanese. The results achieved by active immunization with 
toxin have been reported by Toyoda and his coworkers.'® In 1926- 
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Tahu: IV 


Comparison of Results of Immunisation with Toxin and xoith Vaccine + Toxin in 
Similar Groups, {Korshnn and SpinV) 





Total 

Chil- 

dren 

CliUdrrn SuacepUblo 
But Not Immunized 

1 Children Immunized 

i 

Age Group 

Immunisation 

McUiod 

Inftilutions 

Iminuniicd 

Total 

Cnsca of 
Scarlet 
Fover 

Rato 

0/00 

Tolnl 

Cases of 
Scarlet 
Fever 

Unto 

0/00 

4-7 years 

Vocdno+loxin 

(2400-14,700 

S.T.D.) 

1 

1 25 kindcr- 
nartena 

1505 

i 

1 

053 

14 

I 

21.4 

033 

i 

' 3 

1 

4.7 

1 

Toxin only 
(17,500-22,000 
S.T.D.) 

25 kinder- 
nartens 

1419 

531 

13 

24.4 

750 

■ 

1.3 

T-ISyenra 

Vaccine +toxin ' 
(2400-14,700 
6.T.D.) 

11 ecliools 

4123 ^ 

1424 ^ 

12 

1 

1 

8.4 

1234 

2 

1 

1.0 


Toxin only 
(17,500-22,000 
S.T.D.) 

12 eclioola 

7029 

3030 

10 

1 

1 

4.5 

1 

1210 

1 

“ 1 

1 

0 


Tabi-b V 

BJIect of Immunization on Scarlet Fever Morlndity^Dairen, Manchuria {ToyodaI'‘) 




Japanese Citizena 
Exclusive of Primary 
School Children 

Japanese Primary 
School Children 


Year 

1 

1 Popu- 
lation 

Cases 

of 

Scarlet 
j Fever 

Attack 

Rate 

per 

1000 

1 

I 

1 

Popu- 

lation 

Cases 

of 

Scarlet 

Fever 

1 

Attack 

1 Rate 

1 per 
1000 

Before immunization . . 

1925 

69,962 

191 


8,623 

100 

11.6 


1920 

71,122 

629 


8,971 

152 ! 

16.9 

After immunization of 
primary school chil- 
dren (25,000-40,000 
S.T,D.)... 

1927 

73,353 

317 


9,788 

114 1 

11.6 

1928 

77,455 

262 

3.38 

1 

10,489 

41 

3.9 
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1926 iminiinization ivas of a very imperfect type, only 5,250 to 
15,000 S.T.D. of toxin being injected. The morbidity -was only 
reduced to 16.4: per thousand among the inoculated as compared with 
32.4b per thousand among those not immunized. In 1927 the dosage 
was increased and the J apanese primary school children were given 
25,000-40,000 S.T.D. in five divided doses. In 1928, the first year 
following immunization, the morbidity rate among the primary 
school population dropped sharply from 11.6 per thousand to 3,9 
per thousand in spite of the fact that there was no decrease in the 
morbidity among the uninoculated population, as shown in Table V. 

An interesting comparison of the morbidity rates of inoculated 
and uninoGulated groups of children is furnished by the statistics of 
Toyoda^® from Dairen and by Ozahi^® from the Japanese school chil- 
dren under the jurisdiction of the South Manchurian Eailway Com- 
pany. This is shown in Table VI. 

Table VI 


Comparison of Morbidity Rales in Inoculated and Uninoculaled Groups of Japanese 

School Children 



Number 

Cases oi 
Scarlet Fever 

Attack Rale 
per 1000 

Japanese School Children of the S. M. R. 
Co.,'{Ozaki^'^) 

Not Dick tested; not immunized. ! 


44 

23.8 

Dick positive; not immunized 

47 

5 

106.4 

Dick negative; not immunized 

1495 

2 

1.3 

Dick positive; completely immunized — 

1112 

3 

2.6 

Dairen Primary School Children (Toyoda-^) 


1 

62.5 

Not immunized (Dick test not stated). . . 

864 

! 54 

Completely immunized 

1907 

' 2 


Total for Both Series 

Not immunized; Dick positive or not 
tested. 

2760 

103 

37.3 

Completely immunized 

3019 

5 

1.6 


It is seen from these figures that of 3019 children “completely 
immunized’* with 25,000-40,000 S.T.D. of toxin, 5 or 1.6 per thou 
sand contracted scarlet fever; whereas of 2760 children not im 
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mimized (exclusive of those known to he Dick negative) 103 or 
37.3 per thousand contracted the disease. Toyoda states that after 
the doses of toxin which he employed for immunization, retesting 
showed that only 85 per cent, of the persons injected were rendered 
negative to the ordinary Dick toxin although 100 per cent were 
negative to the thcrmolabile component Perhaps if still larger 
immunizing doses had heen used to the point of producing entirely 
negative Dick tests, still better results might have been obtained. 

In Jvgoshvia. — ^kfersoP® reported his experience with the active 
immunization of children under fifteen years during the scarlet 
fever epidemic in Skoplje, Jugoslavia, in 102G-1028. The doses of 
toxin employed were much smaller than those used hy Toyoda or 
those now recommended in this country. During 192G and the first 
months of 1927, G,000 S.T.D. were given in three doses. After this 
the dose was increased to 13,500 in three injections of 500, 3,000 
and 10,000 S.T.D. If the Dick test remained positive after three 
months a fourth dose of 5,000 S.T.D. avas given. Even with the 
small doses employed, strikingly favorable results were obtained, as 
shown in Table VII. 


Table VII 


Results of Scarlet Fever Immunization in Skolpjc, Jugoslavia {Mc/sol^^) 



Number 

Cases of 

1 Scarlet 
Fever 

Deaths 

Attack 
Rate 
per 1000 

Not Dick tested; not immunized 

8118 

104 

30 

12.8 

Dick negative; not immunized 

2512 

2 

1 

0.8 

Immunized incompletely, only 1 or 2 ' 




doses. . . . 

1558 

8 

1 

6.0 

Immunized witli 3 or 4 doses (13,500- 




18,500 S.T.D.l... 

2812 

2 

0 

0.7 


Use of Active Immunization in the Control of Epidemics in the 
United States. In this country very few large outbreaks of scarlet 
fever have occurred. However, the experience of Rhoads®® in Water- 
loo, Iowa, is sufficient to demonstrate the value of immunization. Be- 
tween September 1928 and March 1929 a total of 803 cases of scar- 
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let fever occurred in this city of 40,000 population. The' school 
children were then tested and active immunization was urged for 
those having positive Dick tests. Of 195Y children tested, 989 or 
50.5 per cent, were found positive. 492 children were immunized 
and 92 per cent, of these were found negative on retesting. During 
the ensuing ten-month period, none of the 492 immunized children 
developed scarlet fever. Likewise, no cases occurred among 968 chil- 
dren found unsusceptible on the original Dick test. During the 
same period 102 cases of scarlet fever occurred among children not 
immunized. Eighty-four of these cases were among children not 
tested or immunized and eighteen among children found susceptible 
but not immunized. Mention should also be made of the experience 
of BalP^ in preventing the spread of scarlet fever among the school 
children in Harrison County, Kentucky and the success of Blatt and 
Dale®® in controlling an outbreak of scarlet fever in the St. Vincent’s 
Infant and Maternity Hospital of Chicago. 

PrevenUon of Scarlet Fever among Nurses m Contagious Dis- 
ease Hospitals . — In the absence of large epidemics, in this country 
the most important evidence for the value of immunization is de- 
rived from its use to protect nurses and internes on contagious dis- 
ease services where they are amply exposed to scarlet fever. In the 
earlier work when small doses of toxin were used, immunization 
frequently failed as shown by Platou.®® However, with the injection 
of the large doses now used, the reports have been uniformly favor- 
able, and no nurses who have been fully immunized prior to be- 
ginning service have contracted the disease. Since the average ex- 
pectancy of scarlet fever among nurses in such institutions is said 
to be about 7 per cent., the efficacy of the method has been well dem- 
onstrated. Eor the sake of brevity, the reports of Dick,®® Knights,®® 
Rhoads,®’^ Peacock,®® Platou®® and Hektoen®® have been summarized 
in Table VIII. 


THE DUEATION OE IMMUNITT 

Very little information is available on the duration of immunity 
produced by the injection of toxin. The information yielded by 
retesting with Dick toxin is not altogether reliable. Indeed, as 
previously mentioned, it is debatable whether the skin reaction to 
toxin is constant in some individuals or whether it fluctuates irregu 
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Table VIII 

The Results of Active Immunization in the Protection of Nurses Against Scarlet Fever 
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larly between positive and negative at different times, imong 
others, Kiefer^” and Knights®® have encountered difficulties in inter- 
preting the retests after immunization. Perhaps the use of a puri- 
fied thermolabile toxin as suggested by Toyoda^® would yield more 
reliable results. 

It has already been pointed out, that following immimization 
with small doses of toxin, the Dick test frequently reverts to positive 
or doubtful after a few months. BulP^ retested fifty childi-en eight 
years after immunization and found 36 per cent, slightly positive. 
Even though a total immunizing dose of 34,000 S.T.D. had been 
used, Kiefer^® found that 34 per cent, of forty-one children had 
again become Dick-positive on retesting after two years. In tlie 
Moscow epidemic quoted previously, Korshun and Spirin®^ found 
a change from negative to positive in 11 per cent, of 629 children 
retested after seven and a half to nine months. It was principally 
with the hope of producing a more lasting immunity that the five 
dose immunization with over 100,000 S.T.D. was advocated by the 
Dicks and recommended by the Scarlet Eever Committee. The 
Dicks®® state that retests made at intervals of one, two and three 
years indicate that 91 to 95 per cent, of those immunized with this 
large dose to the point of an entirely negative skin reaction retain 
their immunity. Between 5 per cent, and 9 per cent, slip back and 
require a second immunization. 

Before active immunization can be urged for all children as a 
general prophylactic measure, much more work must be done to show 
how long the immunity persists following large doses of toxin. How- 
ever, the results obtained in the epidemics of Russia, Manchuria and 
Jugoslavia give evidence that even the moderate doses of toxin em- 
ployed afforded protection to the great mass of those injected for- 
periods of two years or more, and that the immunization is a most 
valuable measure in times of epidemics. 

SEVERITY OE REACTIONS DURING IMMUNIZATION 

The reactions to the injections of scarlet fever toxin have never 
proved dangerous to life and no serious complications have been 
recorded. They are sufficiently frequent and severe, however, as to 
be a drawback to the use of immunization as a general prophylactic 
measure, although during epidemics or in institutional work they 
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can 1)6 largely ignored. The reactions may he local or general. The 
local reaction consists of redness, swelling and pain. It occurs in 
40 to S5 per cent, of those injected, bnt varies considerably in degree. 
At times the arm may be markedly inflamed from shoulder to elbow. 
The general sjTnptoras, recorded by' Peacock”® in order of frequency', 
are headaches, pains in joints, vomiting, swollen glands, and cry'- 
thema. The fever is usually hclow 38 degrees C but may reach 39 
degrees; it usually' lasts twelve to twenty-four hours only. Gen- 
eralized reactions occur in 10 to 15 per cent, of the persons in- 
jected. In some cases there is a generalized scarlatinal rash, the red 
bloated face, circumoral jiallor, and even the sore throat, strawberry 
tongue and desquamation of the skin. Toy'oda”® has noted that 
reactions are more severe with a freshly prepared toxin than with 
one preserved in the laboratory' for some time. With a freshly pre- 
pared toxin he has recorded the following incidence of reactions 
among 384 school children: 

First Second TJiird Fourth 

Inoculation Inoculation Inoculation Inoculation 

1000 S.T.D. 2500 S.T.D. 5000 S.T.D. 7500 S.T.D. 


. Reactions % % % % 

Vomiting 4.7 10.7 0.9 0.5 

r’ever 21.9 29.5 16,3 0.2 

General rash 7,8 5.4 1.2 0 

Diarrhea 0.3 1.2 0 0 

Itching 5,7 3.0 0 0 

Red bloated face 4.2 4.2 2.4 0 

Raid up in bed 0.5 7.1 1.2 0 

Local reaction 42.2 40.5 47.8 40.0 


The reactions rarely' last over twenty-fonr hours. Rhoads”^ states 
that among 190 nurses immunized, the time lost from duty was 45.5 
days — an average of 0.239 days per nurse. 

MODIFICATIONS OF TOXIN 

The reactions to toxin are of sufficient importance to make the 
clinician reluctant to use it for the general immunization of children 
or to cause the parents to refuse to permit the completion of the 
injections. In order to receive general favor, preventive measures of 
this nature must he relatively free from discomfort, require a tnini- 
nium of injections and must be relatively inexpensive. There is, 
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therefore, a real need for a nontoxie, highly antigenic scarlet fever 
streptococcus product, which will he no less effective against scarlet 
fever than the present toxin and yet he more like diphtheria toxoid 
in its freedom from reactions and in the nmnher of doses required. 

Immunization has been attempted by the administration of toxin 
by other methods than subcutaneous injection. By spraying toxin 
on the nasal mucosa, Peters and Allison^" were able to obtain a 
negative Dick test in only 36 per cent, of children treated. Cooke^® 
was unable to alter the skin sensitivity by 2,500,000 S.T.D. of toxin 
given orally but obtained favorable results following the rectal in- 
stillation of highly concentrated toxin. The Dicla^^ report that 
large doses of toxin are tolerated Avhen given by mouth and cause no 
reactions. With a total dose of 8,000,000 S.T.D. only 73 per cent, 
of individuals are rendered Dick-negative. Martmer^® gave five in- 
unctions of an ointment containing streptococcus toxin, but found 
only 66 per cent, of 156 patients so treated were Dick-negative at 
the end of six months. 

Various modifications of toxin have been employed. As previ- 
ously mentioned, the combinations of vaccine and toxin as used in 
Russia^^ have no advantages and give rise to just as severe reactions ■ 
as toxin alone. Larson^® attempted to minimize the reactions by the 
use of a ricineolated toxin. Por a time this preparation was exten- 
sively used. However, the actual dosage employed was small and 
subsequent observation proved that adequate protection was not 
afforded.®®’ Following Kamon’s demonstration that diphtheria 
toxin can be detoxified with formalin without losing its antigenic 
value, a number of investigators have experimented with a similar 
formalized toxin of scarlet fever. Zoeller,^^ Sparrow and Celarek,^® 
Smith, Ramon and Debre,®® McMahan,®^ Toyoda,®® Futagi®" and 
Ando and OzakP® have all shown that reactions can be minimized 
by this method although a somewhat smaller percentage of indi- 
viduals are rendered Dick-negative than by the use of raw toxin. 
Hone of these workers, however, used amounts corresponding to the 
large doses of toxin now employed in this country (110,000 S.T.D.). 

Recently, Yeldee®'^ has concentrated scarlet fever toxin four-fold 
and has then detoxified it with formalin. He administered to sus- 
ceptible individuals in three weekly doses an amount of this prepara- 
tion which corresponded to 280,000 S.T.D. of raw toxin before 
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detoxification. By means of a special tost on white rabbits/''’’ Lo esti- 
mated that after detoxification with fominlin the actual total anti- 
genic value of the amount administered was equivalent to 128,000 
S.T.D. of raw toxin although the skin reacting factor had been 
reduced to 800 S.T.D. This amount of the concentrated toxoid was 
given in three doses to children under fifteen years of age “without 
subsequent reactions except local erj’thema in a majority of chil- 
dren, accompanied by induration in a few and tenderness in n still 
smaller number and mild systemic symptoms (slight fever, head- 
ache) in only an occasional individual.” Of tlie IIGS persons re- 
tested with one S.T.D. of control toxin one month after the last 
injection, 972 or S3. 2 per cent, wore Dick-negative. Of 494 persons 
retested again, an average of eight months after the last dose, 87.0 
per cent, were negative as compared with 87.3 per cent, on the first 
retest. In three institutions immunized by this method, no cases of 
scarlet fever have occurred so far. Much more work must be done 
before it can be decided whether such preparations of toxoid are as 
effective as raw toxin in affording protection against scarlet fever. 

COMMENT 

In the preceding pages, we have reviewed the present state of 
knowledge concerning the scarlet fever toxin and the Dick test and 
the use of scarlet fever immunization. The results obtained in coun- 
tries where scarlet fever has been epidemic demonstate the effi- 
ciency of the present methods in protecting a high percentage of 
individuals for a period of at least several years. Likewise, adequate 
protection has been afforded to individuals in institutions where they 
are especially prone to exposure. Under conditions where the risk 
of infection is great, one should not hesitate at present to employ the 
methods of immunization now in use, even though they have certain 
imperfections and even though the discomfort from reactions may 
he great. 

The question of the advisability of the general immunization of 
all children against scarlet fever is often asked of both the prac- 
titioner and the public health authority. Should scarlet fever im- 
munization be advocated as positively as diphtheria immunization 
and smallpox vaccination ? Unfortunately there are still a number 
of important gaps in the knowledge concerning immunization with 
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toxin and a number of drawbacks to its general use wbicb must be 
enumerated : 

1. The problem of most fundamental importance which remains 
to be definitely solved is the question of whether scarlet fever is due 
to streptococci producing a uniform toxin or whether there are het- 
erologous strains producing different toxins. The recent work of 
Trask and Blake^^ and others points to a heterogenicity among the 
toxins derived from scarlatinal streptococci. Further work must 
be done on this subject and any toxin used for immunization must 
afford protection against all strains of streptococci which may be 
encountered. 

2. Another important argument against the general adoption of 
scaxdet fever immunization is the lack of any reliable knowledge on 
the duration of the protection afforded. According to the data de- 
rived from epidemics (where the full doses now advocated were not 
employed), most individuals were apparently protected for two years 
— or perhaps longer. It is stated that in 90 to 95 per cent, of indi- 
viduals immunized with 100,000 S.T.D., the Dick test was negative 
for at least one to three years. When the risk of infection is gi-eat, 
even a relatively transient protection is advisable. However, before 
scarlet fever immunization can be urged for children as a general 
prophylactic measure under ordinary circumstances, one must be 
assured of a relatively permanent immunity, such as is afforded by 
diphtheria toxoid. It would be decidedly impractical in most cases 
to repeat the Dick test and immunization every few years, especially 
when the injections are accompanied by reactions. 

3. A negative Dick test is not an absolute guarantee of immunity 
to scarlet fever. This may be due to errors in technic (injecting too 
deeply into the skin) or to faulty material used. However, some 
workers have found that the skin reactivity of certain individuals 
varies from time to time. Nevertheless, in the control of epidemics 
the Dick test has proved of great value; its occasional unreliability 
should not serve as an argument against the immxmization of Dick 
positive individuals. 

4. Some writers question the value of scarlet fever immunization 
on the grounds that it protects only against the toxic and erythema 
producing effects of the scarlatinal sti’cptococci but does not protect 
against infection with these organisms. A person who has been 
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immunized witli toxin inav still contract throat infections with scar- 
latinal streptococci and have scnrladna siuc exanihemate and per- 
haps even such complications as nephritis. However, the results 
obtained in controlling epidemics do not indicate that this is an 
important objection to immunization with toxin. 

5. From the practical standpoint, a most important drawhaclc 
to the general employment of scarlet fever immunization is the fre- 
quent occurrence of rather disagreeable reactions. In institutions or 
in the presence of epidemics they can be ignored. It cannot he de- 
nied, however, that the occurrence of unpleasant reactions makes the 
physician hesitate to urge the immunization of all the children he 
attends. It is to be hoped that an cftcctivc toxoid or some other im- 
munizing substance will be developed which is free from unpleasant 
effects and requires a smaller number of injections. 

BUMMAEY 

The present status of scarlet fever immunization m.ay be sum- 
marized as follows: The method of immunization with large doses of 
raw toxin now used has proved effective in controlling epidemics and 
in protecting indiHduals in institutions where they are especially 
liable to exposure. Under these circumstances active immunization 
should be recommended. Howevei’, our knowledge concerning the 
toxin and the immunization is still far from complete. It is entirely 
possible that certain strains of scarlatinal streptococci may be en- 
countered against which the toxin as now prepared offers no pro- 
tection. There is as yet no positive Imowledge that the immunity 
conferred lasts more than a fmv years. A negative Dick test is a 
fairly accurate, but not positive, guarantee of immunity. For these 
reasons, one hesitates at present to recommend the active immuniza- 
tion of all susceptible children, especially since the injections are 
frequently accompanied by unpleasant reactions. In this country, 
• most cases encountered are relatively mild, and the mortality is 
comparatively low. If a premature claim is made that the injec- 
tion of toxin affords an almost certain and lasting protection against 
scarlet fever, the method may be brought into disrepute. It now 
seems probable that further work may eventually justify such a 
claim and that an effective antigen may be perfected which will 
cause few disagreeable reactions. The physician will then be in a 
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position to recommend scarlet fever immunization as entlinsiastically 
as lie now does diplitheria immunization. 

EEEEEEECES SCAEEET EEVEE 

^ Gabbitsohewskx, G. N.; "Scarlatina Vaccine and the Question Concerning 
the Specificity of the Scarlatina Streptococcus,” Bussk.Vrach, 469, 1906. 

“Langovot, it. I.: “Observations on the Action of Scarlet Fever Vaccine,” 
Bussk.Vrach, 565, 1906. 

“hriTiKiN, D. V.: “The Streptococcus Vaccine as a Preventive Measure against 
Scarlet Fever,” Bussk.Vrach, 989, 1907. 

*Dochez, a. R., and Sherman, L.: “Significance of Streptococcus Hemolyticua 
in Scarlet Fever: Preparation of a Specific Antiscarlatinal Seriun ’by Im- 
munization of Horse to Streptococcus Hemolyticua Scarlatinae,” J.A.M.A,, 
82:542, 1924. 

Dochez, a. R.; "Etiology of Scarlet Fever,” Meoidine, 4:251, 1926. 

®Diok, G. F., and Dick, G. H.; “Experimental Scarlet Fever,” J.A.M.A., 81: 
1166, 1923. 

Dick, G. F., and Dick, G. H.: “The Etiology of Scarlet Fever,” J.A.M.A., 
82:301, 1924. 

®Dick, G. F., and Dick, G. H.; “A Skin Test for Susceptibility to Scarlet 
Fever,” J.A.lf.A,, 82:265, 1924. 

^Dick, G. F., and Dick, G. H.: “Scarlet Fever Toxin in Preventive Immuniza- 
tion," J.A.M.A., 82:544, 1924. 

Dick, G. F., and Dick, G. H.; “Results with the Skin Test for Susceptibility 
to Scarlet Fever: Preventive Immunization with Scarlet Fever Toxin,” 
J.A.M.A., 84:1477, 1926. 

®Dick, G. F., and Dick, G. H.: "Specificity of Soluble Toxins Produced by 
Hemolytic Streptococci,” J.A.M.A., 93:1784, 1929. 

“Totoda, T., Moeiwaki, J., Fhtaqi, Y., and Hoshizaki, S.: "Study on the 
Specificity of the Hemolytic Streptococci Associated with Scarlet Fever," 
Brit.J.Dis.OhiU., 27:282, 1930. 

Toyoda, T., Moriwaki, J., Fhtagi, Y., and Hoshizaki, S.: “Is the Hemolytic 
Streptococcus Acceptable Epidemiologically' as the Etiological Agent of 
Scarlet Fever?” BHt.J.Dis.Ghild., 28:89, 1931. 

“Wadsworth, A. B.; “The Hemolytic Streptococci and Antistreptococcus Serum 
in Scarlet Fever,” Am.J.Puh. Health, 18:1287, 1929. 

“Kiekbeide, M. B., and Wheeled, M. W.: “Further Observations on the Toxins 
of Hemolytic Streptococci,” J. Immunol., 13:19, 1927. 

“Tease, J. D., and Blake, F. G.: “Heterologous Scarlet Fever,” J.A.M.A., 
101:753, 1933. 

“ Beistol, L. D, ; “Scarlet Fever as a Reaction of Hypersensitiveness to Strepto- 
coccus Protein,” Am.J.M.So., 166:853, 1923. 

“Meyer, S.: “Kritisches zu der Dickschen Scharlachlehre auf Grand Klinischer 
Beobactungen und Experimenteller Ergebnisse,” Ztschr.f.Kindcrh., 43:258, 
1927. 

“Stevens, F. A., and Doohez, A. R.: "The Relation of Allergy to Scarlet 
Fever,” Veto York State J.Med., 29:22, 1929. 



niMUKIZATIOX AOAIXST TJTE COJTTAOrODS PISEASES OF OIIILPIIOOO 207 

"Cooke, J. V.: "The Annplij-Inctic Factor in Scarlet Fever,” AtnJ.Dis.OMld., 

%S-.m, 1028. 

"Hookeb, S, B.: "Studies of Scarlet Fever: 1. The Allcr^'ic Tersus the To-vin- 
Antitoxin Hypothesis,” J.Immunol., 24:0r>, 1P33. 

^Totoda, T„ axp Fotaqi, Y.: "Defect of the Dick Test and Its Reraedy," 
JJnfcct.Dis., 46:100, 1D30. 

Jbld.: "The Development of Scarlet Fever Rash and of the Fositivc Skin Re* 
action” Am.J.Dis.Chitd., 40:1024, 1030. 

"Fok Boniux, F., akd Hranou;, G.; "Die Komple.vc Katur dcr IlnutrCitung 
wolche nach Intrncutancr Iiijcktion von Schnrlachslrcptokokkcu-Bouilloii- 
kuHurfiltrat AuHrilt” Klin.Wchnschr., H:110S, 1032. 

“Akdo, K., KuEAPcm, K., akd l\isimixniA, H.: “The Dick Test and Allergic 
Skin Reaction to Streptococcus Nuclcoprotein,” J.Immuttol., 17:301, 1029. 
Hid: "On the Dual Haturo of the Dick To.xin,” JJnimunol., 18:223, 257, 207, 
1930. 

Ibid.: "Studies on the Toiins of Streptococcus Hcinolyticus : VI. Heat Stable 
Scarlatinal Toxin," J. Immunol., 19:1)0, 1030. 

“ScSAJiBEno. J. F., AAT) HoESfEU, J. A.: "Acuto Infectious Diseases, " Chap. 

VII, 2nd cd., Lea and Fehiger, Philadelphia, 1028. 

“ToroDA, T.. MoarwAKi, J., AKD Fotaqi, Y.: "Docs the Dick Reaction with 
Streptococcus Toxin Indicate Susceptibility to Scarlet Fevert” J.Infcct.Dis., 
46:180, 1930. 

“MeeSol, V.; “Resultato dor Dick-Prohe und dor nktiven Inimunizierung gegen 
Scharlnch in Skoplje und Umgebung,” Ocntralhl.f.naht., 111:227, 1029. 
“ZiMnQ!, A.: "The Dick Test in Normal Persons and in Acute and Convales- 
cent Cases of Scarlet Fever; Immunity Results with Scarlet Fever Toxin,” 
J.A.jr.A., 83:432, 1924. 

Ibid.: "The Dick Test and Active Immunization with Scarlet Fever Toxin," 
Iktebnationai, Cukics, Series 34, 3;21tl, 1024. 

®Dick, G- F., and Dick, G. H.: "The Control of Scarlet Fever,” Am.J.Dia. 

Child., 38:905, 1929, 

“OzAKi: reported hy 

Tovoua, T., Mobivtaki, J., and Fdtaoi, Y.: “Practical Value of Immunization 
against Scarlet Fever with Streptococcus Toxin,” J.Infcct.Dis., 45:219, 
1930. 

TotoDA, T., Mobiwaki, j., Hutaqi, Y., and Ktooi, C.: “Scarlet Fever, Re- 
suits of Experimental Research," Am.J.Dis.Ohild., 41:1009, 1031. 

” Costs, F., Geoboe, P,, and Yotn-Si-Tciionq: "Sur la Valeur de la Enaction 
de Dick,” Paris med., 77:237, 1030. 

Pabk, if. H., and Scheodeb, M. 0. : "Practical Points about Active Immuniza- 
tion against Diphtheria and Scarlet Fever,” Am.J.Pub.malih, 18:1454, 
1028. 

Peekimb, R. G.: “Active Immunization in Scarlet Fever. Summary of Present 
Status,” jr.A.af.A., 89:1239, 1927, 

Pdatotj, E. S. : “Present Status of Scarlet Fever Prevention and Serum Treat- 
ment,” Minnesota Med., 15:097, 1032. 

Koeshun, S. W., and Smbik, A. A.: "Versueh einer aktiven Soharlach- 
mimunisierung der Kinder in Moskau," KUn.TVohnschr., 8:725, 1029, 



298 


INTEEBTATIOIfAL CEIA'ICS 


“ Bessedikb: “Essai d’imTnunization active centre la scarlatine par la toxine 
dll streptocoque scarlatineux” Tramux du Xl^e Gongrbs dc BaoterioJogistes 
et d’Epidemiologistcs dc VG.R.S.B., 1:31, 1929; quoted in Monthly Epidemio- 
logical Report of the Health Section of the Secretariat, League of Nations, 
R.E, 128 and 129, July and August, 1929. 

^^Ehoads, P. S. : “The Use of tlie Dick Methods in the Control of a Scarlet 
Eever Epidemic in Waterloo, Iowa,” J.Iowa M.Soc., 21 :443, 1931. 

=‘Baix, E. W.: "Scarlet Fever-Observations on Control Methods as Applied 
in Harrison County,” Kentucky MM., 30:471, 1932. 

®’Blatt, M. L., and Dale, M. L.: “The Control of an Outbreak of Scarlet 
Fever,” J.A.M.A., 98:1437, 1932. 

Knights, E. M. : “Immunization to Scarlet Fever of Providence City Hospital 
Student Nurses,” J.Lab.and Clin.Med., 14:014, 1928-1929. 

“^Rhoads, P. S.: “Skin Tests and Immunization against Scarlet Fever and 
Diphtheria,” J.A.M.A., 97:153, 1931. 

Peacock, S. C., Wekner, M., and Colwell, C.; "Scarlet Fever: A Survey of 
the Personnel of a Children’s Hospital, Including Prophylaxis and' Com- 
parative Studies of Special Bacteriologic and Serologic Methods,” Am.d.Dis. 
Child., 44:494, 1932. 

““Hektoen, L., and Johnson, C.: "The Prevention of Diphtheria and Scarlet 
Fever in Nurses,” J.A.M.A., 102:41, 1934. 

Kiefer, 6 . L.: “The 'Value of Active Immunization against Scarlet Fever,” 
J.A.M.A., 91:1885, 1928. 

“Bull, H. G;: “Report on a Group of Fifty Dick-Tested Children Eight Tears 
After Immunization against Scarlet Fever,” J.A.M.A., 101:363, 1933. 

*=* Peters, B. A., and Allison, S. F.: “Intranasal Immunization against Scarlet 
Fever,” Lancet, 1:1035, 1929. 

“Cooke, J. V.: "Enteral Administration of Scarlatinal Filtrate Toxin," Am.J. 
Dis.Ohild., 45:64, 1933. 

“ Dick, G. F., and Dick, G. H. : "Antitoxic Immunity Resulting from Adminis- 
tration of Toxin by Mouth,” J.A.M.A., 98:1430, 1932. 

“Maetmer, E. E. : "Immunization to Scarlet Fever by the Inunction Method,” 
J.Pediat., 1:155, 1932, 

“Larson, W. P., Huenekens, E. J., and Colby, W.: “Immunization against 
Scarlet Fever with Toxin Detoxified with Sodium Ricinoleate,” J.A,M.A., 
86:1000, 1926. 

“Zoellee, Ch. : “Sur la possibility de prdparer une anatoxine streptococcique, 
Compt. rend.Soo.de hiol., 92:244, 1926. 

“Sparrow, H., and Celabek, J.: "Immunisation contre la Scarlatine &• I'aide 
de I'anatoxine scarlatineuse,” Gampt.rend.Soa.de biol., 97:957, 1927. 

“Smith, J.: “The Modification of Scarlatinal Toxin by Formaldehyde,” Brit. 
J.Exper.Path., 9:49, 1928. 

“Ramon, G., and DebrS, R.; "Essais d’immunisation de Thomme nu moyen 
d’une anatoxine du streptocoque scarlatineux,” Gompt.Bend.Acad.d.sc., 189: 
64, 1929. 

“McMahon, H. 0.: “Scarlet Fever Toxoid,” Am.J .Dis.Ohild., 39=66,^ 193^ 

“Futaqi, Y.: “Improvement of the Prophylactic Immunization against Score 
Fever by Means of Anatoxin after Ramon’s Method,” J. Immunol., 19: J ) 
1930. 



IIIMUNIZATIOK AGAIXST TIIK COXTAGIOUB DISEASES OK CHILDHOOD 299 

“Akdo, K., and Ozaki, K.: “Studies on the Toxins’ of Hemolytic Streptococci: 
VIII. On the Scarlntinnl Anntoxin nnd Its Immunizing Value,’’ J.IvxmunoL, 
19:535, 1030. ■ 

“Yeldee, M. V.: “Antigenic Value of Scarlet Fever Streptococcus Toxin Modi- 
fied by the Action of Formalin,’’ J.Mcd., 13:500, 1032-1033. 

Ibid.: “Preparation of a Scarlet Fever Streptococcns Toxoid nnd Its Use in 
Active Immunization,’’ Puh.llcalth Peports, 48:510, 1033. 

“Veldee, M. V.: “The Standardization of Scarlet Fever Streptococcus Anti- 
Toxin: A hicthod Employing the Ear of the White Rabhit,’’ ruh.Ucalth 
Rep., 47:1043, 1033. 

(^Conlimicd in next issue.) 




CUMULATIVE INDEX 

(FORTY-FOURTH SERIES— 1934) 


(r^.c crcbtc 1 refers to votumc I {March, 10*4); end orabit S refers to vofwrrK? Jl {June, JOSi); 
uhUc the other ficurcs denote the j>asc in vhieh the first reference to the itib;cc/ tcill be found,) 


A 

Abdomen 

roentgenography 

thorium dioxide in t:2S5-2S7 

EUrgCTJ’ * 

Sw also Appendectomy; Hilo ducts; 
Colon; Gall bladder; Intestines; 
Liver; Pancreas; Pelvds; Peritonitis; 
Spleen ; Stomacli 
advances in 1932 1:270-307 
anesthesia in 1:270-274 
local 1:272 

intrnperitoncal vaccination, experiments 
1 :279-2S0 

peritonitis, prevention, 1 :270-2S0 
pUetitis, thrombosis, and embolism 
complications 1:277 
postoperative care 1:274-270 
postoperative distension, prophylaxis 
1-J97-303 

pulmonao’ complications 1 :275-79 
bronchoscopy in 1:276, 277 
ox>’Bca therapy and, procedure 1:278- 
279 

references 1:303-307 
route of infection, etudy 1:277 
eenim therapy in complications 1;2S0 
thoracic complications 1:274-279 
Abnormalities and deformities 
acromegaly 1:222 

crippled hand from ncivo damage, preven- 
tion, cases 2:225-235 
infantilism, renal, 1:219 
' leontiaais ossium 1:187 
Abscess 

Bubphrenic, postoperative 2:144-145 
Accidents 

crippled hand from nerv'e damage, preven- 
tion, cases 2:225-235 

mdustnal, estimating disability, cases, 
charts 2:208-225 
Acromegaly 

produced by anterior lobo extracts 1 ;222 
Addisons disease 

Qdrenalotropic hormone of the pituitary in 
^ relation to 1 :225-226 
cortical hormone therapy 1:220, 228 
sodium deficiency during 1:228 


Adrenalin 

effect on Fjnnpathctto ncr\’ou8 system 1:113, 
114, 123 

AdiTualotropic hormone 1:225-220 
Adrenals. See Suprorenals 
Albuminuria 

hypoproleinncmin nnd edema enured by 
2:2-3 

Allejgj*. See Anaphylnxis end allergy 
Amino-ncids 

in hepatic insufficiency 1:8 
Amput.alion 

diagnosis m gangreno of extremities 1:177 
Amyl nilmtc 

ontidotc for o'anide poisoning 1:205 
Anaphylaxis and nllero’ 

insulin hypcrscnsitivcnoas 1:230-232 
Anatomy 

liver lobule 1:21; iltus. 22 
Anemia 

aplastic, differentiated from purpura bera- 
orrhagicn 2:103 

celiac discoso and, therapy 1 :237-23S 
hypodrromic 

compamlivo thernpeutio methods 1:252 
effect of oral iron therapy 1:251-252 
prognnncy and 1:255 
iron therapy 1:250-253 
dosage 1:252 
iodicatioDB for 1 :252 
in pregnancy 1 :255, 250 
types suitable for 1:251 
pernicious 

etiology in pregnancy 1:256 
gastric juice therap’'' 1:254-255 
liver extract therapy, results 1:253-254 
treatment 253-255 
pregnancy and puerperium 
etiology 1 :250 

prevention of infantile anemia 1:253 
symptoms and therapy 1:255, 250 
types of anemia 1:255 
Anesthesia 

balanced anesthesia 1:273 
barbital compoimds 1 :273-274 
carbon dioxide in control of nausea 1 :273 
carbon dioxide in technic 1 :274 
cyclopropane 1 :270 


301 



302 


IlSTDEX 


Anesthesia (Continued) 
divinyl 1 :270 ■ 
ephedrino 1 :27I 
ether 1 :270 
ethylene 1 :270 

Gwathraey’s oil-ether 1:272-273 
intratracheal intubation, unprovements t :274 
local and regional 1:272-273 
pantocaine 1 :271 
premedication 1:273 
procaine hydrochloride 1:271 
progress in 1:271-274 
rectal 

Gwathmey’s oil-ether 1 :272-273 
spinal 1:270-272 
duration 1:271 
fatalities, cause 1 :27l 
nausea controlled by carbon dioxide 
. 1 :272 

paralytic ileus therapy 1:300-301 
rational use 1:272 
Angina pectoris 

pathogenesis, from study of heart wounds 
1:136-137, 147 

prognosis and care in the aged, case 1:103- 
104 

Angiomatosis. See Telangiectasia 
Anoxemia 25-26 

Antidotes. See poisons and poisoning 
Aortic valve 

disease, and cardiac enlargement 1 :42 
Apparatus 

thoracic hanunock for drest wall collapse, 
illus. 2:119 
Appendectomy 

mortality rate 1 :293-295 
paracentral incision, risk 1 :294 
postoperative distention, pitressin therapy 
1:297 

Appendicitis 

children 

lead poisoning differentiated, cose 
1:207-208, 216 
inflammatory types 1:294 
mortality rate 

England 1 :294 

operative and non-operative 
1:293-295 

obstructive types 1:295 
perforating, incidence 1 :294 
Aradinoid 

anatomical basis of poliomyelitis invasion 
2:24 

Arm 

crippled from nerve damage, prevention, 
cases 2:230-234 

fracture, estimating disability, cases, eharts 
2:207-208, 212, 216-224 
Arrhythmia 

auricular fibrillation in hyperthyroidism 
1:242-243 


Arsenic and compounds 
jaundice therapy 1:262 
Arteries 

mammary, internal 

wounds differentiated from heart in- 
juries 1:141 
roentgenography 
dangers 1 :177-178 
Arteriosclerosis 

cerebral, senile changes 1:92 
pregnancy and chronic nephritis 2:240-241, 
259-264 

Arthritis 

endocrine origin disputed 1:235 
Artificial pneumothorax. See Pneumothorax, 
Artificial; Tuberculosis, Pulmonary 

Ascites 

symptoms in hepatic insufficiency 1:4 
Atropine 

effect on vegetative nervous system 
1:113, 114, 120 

vagotonia therapy, cases 1:125-128 
Auricular fibrillation. See Arrhythmia 
Axilla 
cancer 

metostases from breast 1:163-164, 168 
B 

Baker, Benjamin M., and Rienhoff, William 
Francis 2:167 

Medical and surgical aspects of peptic ulcer 
2:167-187 

Balfour, Donald C., and Watson, James R. 
Advances in abdominal surgery during 1932 
1 :270-307 

Barbital and derivatives 
anesthesia 1:273 

Bigger, I. A., and Porter, William B. 
wounds of the heart 1:132-158 

Bile 

cholagogues and choleretics 1 :262 

cholesterol in 1:24 

salts 

in jaundice 1:36 
physiology 1:23-24 
Bile ducts 
cancer 

incidence in biliary operations 1:284 
diseases 

cholagogio and choleretic therapy 1 :262 
surgery 

epithelial regeneration after 1 :285 
Biliary tract 
diseases 

pancreatitis and 1 :2S9 
surgery 

postoperative distension, pitressin ther- 
apy 1 :297-29S 

Bilirubin 

etiology of jaundice 1:26-27 
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Bilirubin (Conttnucd) 

latent jaundice nnd 1:37 
physioloR' 1:21-23 
rcfcitnccs 1:18 

ran den BerphV lest 1:30-33, 37 
Bladder 

ej'sta: utcrocele of Fuprmiimcmrj' 

ureter, bHatcral ncphroFcs nnd mcen^* 
ourctcra, rccovcrj* 1 :]S0-IC2 

Blood 

bilirubin 1:21-23 

latent Jaundice 1 :37 
symptoms in hepatic inFufficienri' 1:4-5 
\TiTi den BerKh’a te?t 1:30-33, 37 
chlorides 

thyrotropic cfTect 2:S9-9I 
coapjbtion 

purpura hemorrhacica fjnnploma 2:103- 
lOo, 202-203 
iodine in 

th.vTotropie effect 2:91-92 
platelets 

purpum hemorrhaBicn OTnptoms 2:101- 
195, 202-203 
potassium 

thjTotropic cETccl 2:89-91 
proteins 

hiT^oprotcinacmia with edema in pas- 
tro-intestinal disease, cases 2:1-15 
sodium 

normal and in Basedow's disease, table 
2:95-07 

thjTotropio effect 2:80-91 
thjToid hormone in 2:07 
Blood pressure 
high 

cardiac enlargement and 1:42, 43 
chronic nephritis of pregnancy 2:259-264 
psj’chic origin 1:62, 73 
Blood sugar 

hepatic insufficiency and 1:6-7 
hWglycemia 

conditions associated with 1:290 
epileptic seizures ond 1:234 
sleep disturbances 1:234 
surgery of pancreas in 1:289-291 
vagotonia and, case 1:127-128 
Blood vessels 

See alto Capillaries 
Bones 

See alto Osteitis 

tnarble, differentiated from lead poisoning 
1:194 

lead poisoning in children 

pathology 1 ;202-204 ; autopsy findings 
204-208 
marrow 

regeneratu'o powers in thrombopenia 
2:199, 200-201 

loentgen diagnosis, cases, illus. 1:192- 
195 


Boyrr, Frederick F. 

Prrscntnlion of ease of melanoma of male 
breast 1:153 

rrcsenlntion of enso of Pngcl'/i diseaso 
1:182-183 
Bmchial plexus 

injurj', preventing dirabilily, eases 2:228- 
231 

Brndyeardia. See Heart, bradycardia 
Brain 

blood Fupply 

in\‘a*ion of poliomyelitis nnd 2:23 
cancer 

mctnstnses from pigmented mole, caso 
1:IC5 
Iicmonbage 

telangieclnlic origin, cases 2:45-40 
infnrctjon 

question of "end nrtcrics” 2:23 
lead poisoning in children, pathology', 
autopsy findings 1:204-200 
tumor 

lead poisoning in children differentiated, 
case 1:213, 210 

Breast 

cancer 

age incidence in mala and female 
1:1C6 

dangerous diagnostic methods . I :I67 
diagnosis in the male 1 :172 
differences in mala ond female 1 :105, 
160-lCS 

frequenej' in the rnnlo 1:105 
metnstnscs in male nnd female 1 :167 
muscular infiltration, importance of re- 
Bcclion 1:109-171 

melanoma of the malo breast 1:163-172 
roclanosarcoma : n corrected diagnosis 1:172 
tumor 

malignancy in the male 1 :]72 
Bright's disease. See Nephritis 
Bronchitis 

postopemlivo 1 :276-276 
Bronchopneumonia 

old ago, incidcnco 1:08; charts 00 

C 

Calcium 

content, in vagotonia nnd synpathicotonia 
1:123 

deficiency, in jaundice 1 :285 
metabolism in skeletal disease 1:235 
relation to iodine in goiter 1:220 
Cnmpolon 

use in exophthalmic goiter 2:98 
Cancer 
etiology 

malignancy in moles and wnrta 1:163- 
164, 165 

trauma 1:163-164, 166, 170 
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Cancer (.Continued) 
metastases 

cerebral, from mole 1:165 
liver, from the breast 1:168 
lungs, from the breast, cases 1:164- 
165, 16S 

male and female breast, differences 
1:167 

peculiar tricks 1:171 
spleen, from breast 1:169 
old age conditions 1:91 
Cantarow, A. 

Progress in medirina 1:221-269 
Capillaries 

resistance in purpura hemorrhagica 2:195- 
196, 203 
Carbohydrates 

metabolism, references 1:18 
Carbon dioxide 

nausea of spinal anesthesia controlled by 
1:272 

Carbon monoxide 
poisoning 

methylene blue as antidote 1:264-205 
methylene blue as a synergist 1:264 
Cardiovascular diseases 

hyperthyroidism in, incidence 1:242 
Carotene 

thyrogenio liver damage, therapy 2:97 
Celiac disease 

anemia in, therapy 1:237-238 
blood picture 1:238-237 
mineral metabolism disturbances in 1:236 
symptoms I :Z3S ■ 
therapy 1:237 
Cerebrospinal fluid 

pathogenesis of poliomyelitis 2:22, 24-25, 
31-33 
Cbilde, A. B. 

Koentgen ray diagnosis of lead poisoning 
in children 1:192-195 

Chlorine 

blood content. Blood, chlorides 
Cholagogues. See Bile 
Cholecystitis. See Gall bladder, disease 
Cholelithiasis. See Gall bladder, calculi 
Choleretics. See Bile 
Cholesterol 

determination in jaundice 1:36 
physiology 1:24 
Chromagogue test 1:12-14, 16 
references 1 :18 

Coeliao disease. See Celiac disease 
Cohn, Isidore 

The crippled hand 2:225-235 
Coitus 

intemiptus, and cardiac pain, case 1:59 
CoUins, Vera L. and Weiss, Samuei 

Role of the vegetative nervous system 
in gastro-intestinal disease 1:107-131 


Colon 

dilatation 

etiology, experiments 1:295 
obstruction 

roentgenography in 1:295-296 
Connell, John H.. 

Carcinoma of the male breast, autopsy 
1:165, 168, 170, 171 
Contagious diseases 

immunization in diphtheria, scarlet fever, 
whooping cough and measles 2:200-300 
Cortical hormone. See Suprarenal preparations 
Crounse, K. E., and Gorham, L. W. 

Recent advances in the treatment of car- 
diac and renal edema 1:76-86 
Cushing, H. B. 

lead poisoning in children 1:189-191 
Cj’anides 

goiter producing principle in plants 
1:229 
poisoning 

amyl nitrate as antidote, prodecuro 
1:265 

methylene blue as antidote 1:263-264 
sodium nitrite as antidote 1:265 
Cyclopropane 

anesthesia 1:270 

D 

De.xtrose 

eclampsia therapy 2:253-255 
paraljdio ileus therapy 1:300 
Diabetes mellitus 

gangrene. Sea Gangrene, diabetic 
insulin bypersensitiveness in 1 :230-232 
Diaphragm 

route of infection in surgical 
complications, etudy 1 :277 
Diarrhea 

nervous, manifestation of vagotonia 1:119; 
case 1:127-128 

Dick test 

Boarlet fever immunization 2:275-298 
Diet 

mineral content of diet ash in treatment 
of edema 1 .‘76-86 
salt free, in prceclampsia 2:245-246 
Diiodotryosin 

hyperthyroidism and 1:230 
Diphtheria 

immunity 2:267-275 

degree of protection afforded 2:271-273 
references 2:274-275 
Schick test 2:267, 272-273 
toxin-antitoxin 2:267-268 
toxoid 268-271 

Lowenstein method 2:270 
single injection method 2:270-71 
Disability 

crippled hand from nerve damage, preven- 
tion 2:225-235 

estimating extent, cases, charts 2:200-225 
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Divinyl ether 1:270 
Drugs 

effect on RRcd 1 :CO 
Duodennl tubo 

diagnosis of pall bladder di'Cnre 1 :25fl-2G0 
Duodenum 
ulcer 

mistaken for mprotonia, ease 1:125-120 
eurgieal therapy 2:133-100, 17T-1S7 
a*aptonia nnd 1:US 
Dmirfism 

renal 1:219-250 
D}*? eatery 
nmoebic 

hjTwprotcjnacmia Tvith edrinn, car*' 2: 
5-9 

bacillus dyrentcrinc Shira vritli hypopro- 
teinacmia and edema, case 2:9-13 

E 

Earlman) Nicholson J. 

Toxemias of liter pregnancy 2:230-205 
Eck fistula 

E}Tnptoms 1:3, 7 
Eclampsia 

See oUo pregnanej*, prccclampsia 
mortality 2:250-252, 250 
pituitrln contraindicated 2:250 
prosnosis, immediate and remote 2:255-253 
therapy 2:252-255 
toxemias of pregnancy 2:250-258 
Edema 

Barker end Lashmet diet 1:77-56 
cardiac and renal 

dietarj' mineral control in 1:76-80 
references 1 :60 
dysentery' xvith, cases 2:5-14 
gastro-intestinal disease with Generalized 
edema, eases 2:1-15 
nephritic 2:2-3 
nutritional, cases 2:4-14 
references 2:14-15 

Bymptom of hepatic insufficiency 1 :4 
Eitel, Herman, and Loeser, Arnold 

Anterior lobe of the pituitary gland, the 
thj^id gland, and the carbohydrate 
metabolism of the liver 2:G0-SQ 
Electrocardiography 

heart wounds 1:138-139, 147 
Elliott treatment of pelvic inflammations 
1:292-293 
Embolism 

poliomyelitis complications 2:25 
pulmonary, postoperative in peptic ulcer 
2:146-147, 159-160 
Empyema 

oleothorax therapy in pneumothorax empy- 
emata 2:123 


Encepbnlitis 

children 

lend poi'oning difTercnllntcd, cases 
1:214-215, 210 

lend poisoninn 0011*^0 of, case 1:201 
Endocrine 

interrclfttionship 1:1M 
liver difTcrcnliated from 1:2-3 
relation to vpgrtntivo nervous system 
1:114-115, 129 

role In disturbance of internal organa 
1:107-103 
Endocrine Ihcrnpy 

See alto under glands and hormones, as 
In*ulin: Scr. oNo 0\-nrinn tbempy; 
riluilar>' preparations; Siipmrcnnl 
prcpnrntions; Tljyroid, therapy 
hyperin'ulinism nnd 1 :233 
Epistnxi^. See Nose, hcinorrhnno 
Ephwirino 

nnesthesin 1 :271 
Epilepsy 

hyperinsulinism and 1:231 
EpithcHum 

biliary', regenrmtion after purgery 1:2S5 
Ernotninine 

cfTcct on vegetative nervous system 1:114 
Ergotoxine 

effect on vegetative nen’ous py'Stcm 1:114 
Ether 

anesthesia 1 :270 
Etliyleno 

nnestbesin 1 :270 

Exophthalmic goiter. See Goiter, Exophthalmic 
Eyes 

diagnostic FJgnificnnco in vagotonia 1:110- 
120, 124 

injuries, estimating disability', chart 2:214 
pregnancy complications. See Pregnancy', 
eyes in 2:240 

F 

Fallopian tubes 

inflamination, phyriotherapy 1 :291-203 
Fatigue 

hepatic insufficiency and 1:11 
Feces 

urobilino gen in jaundico 1:33-34; table 35 
Fiossingcr, Noel 

Hepatic insufficiency 1:1-18 
Foot 

fractures, estimating disability, chart 2:213 
Fractures 

industrial, estimating disability, coses, 
charts, 2:206-225 

Q 

Galactose 

test in hepatic insufficiency 1:6-7, 14 
tolerance in jaundice 1:36 



306 


INDEX 


Gall bladder 
calculi 

cancer and 1:281 
duodenal intubation 1:259-260 
etiology 1:258-259 
cancer 

occurrence in biliary operations 1 :281 
stones in etiology 1:281 
disease 

chologogic and oholerctio therapy 1:262 
duodenal intubation in 1:259-260 
surgery 

cholecystostomy in jaundice 1:283-281 
Gangrene 

amputation, diagnosis for 1 :177 
arteriosclerotic 

differential diagnosis, case 1:173-177 
pathology 1:176-177 
diabetic 

differential diagnosis 171 
pathology 1:176-177 

roentgenography with thorotrast, illus. 
1:179-180 
diagnosis 

differential, case 1 :173-181 
roentgenography 
dangers 1:177 

thorotrast in arteriography, illus. 
1:178-181 
thermal 

differential diagnosis 1:175 
Gastric juice 

pernicious anemia therapy 1:251-255 
studies in pregnancy and puerperium 1:255 
Gastro-enterostomy 

complications and sequelae 

peptic ulcer operation 2:148-155 
results in peptic ulcer 1:283 ; 2:138-139, 
185-187 

Gnstro-intestinal tract 
diseases 

clinical sign in vagotonia 1:116-119 
differentiation of vagotonia and sym- 
pathicotonia in 1 ;123-124 
generalized edema in, cases 2:1-15 
poliomyelitis virus invasion of 2:31-36 
role of the vegetative nervous system 
1:107-131 

sj’mptoms in sympathicotonia 1:121-122 
effect of drugs on vegetative nervous sys- 
tem 1:113-115 

Genitals 

anterior pituitary in relation to 2:70-85 
Geriatrics. See Old Age 
Glucose. See De.vtrose 
Glycogen 

liver end muscle content 

effect of anterior pituitary substance 2: 
68-86 

guinea pig liver 2:68-69 
thyrotropic effect on 2:89-91 


Goiter 

cabbage diet in 1:229 
cyanide compound in 1:229-230 
etiology 1:228-230 
Goiter, Exophthalmic 

anterior pituitary extracts, effects 1:255; 
2:67, 75, 77 

blood in 2:89-92, 95-07 
heart in 

auricular fibrillation 1:212-213 
histological diagnosis 2:93-94 
iodine and calcium in 1:228-229 
metabolism rates 2:92-97 
preoperative therapy 2:93-97 

iodine, refractory cases 2:93-91, 95-97 
vitamin A and carotin 2:97 
References 2:98 
surgery 

indications in relation to thyrogenio 
liver damage 2:87-98 
postoperative therapy 2:92-93 
Goldbloom, A. Allen, and Held, I. W. 

Indications for surgical treatment of peptic 
ulcer 2:133-166 
Goldstein, Hyman I. 

Heredofamilial angiomatosis (Telangiec- 
tasia) with recurring hemorrhages 2: 
43-56 

Goldstein’s disease. See Telangiectasia 
Gonads 

actions of anterior pituitary secretions on 
1:223-224; 2:70-85 
Gonadtropic hormone 1:223-224 
Gonorrhea 

female, Elliott treatment 1:292 
Gorham, L. W., and Crounse, K. E. 

Recent advances in the treatment of car- 
diac and renal edema 1:78-88 

Growth 

effect of growth hormone of pituitary 1:223 
Gwathmey’s oil-ether 

rectal anesthesia 1:272-273 
Gynecology 

physiotherapy 1:291-292 
H 

Hand 

injuries 

crippled from nerve damage, preven- 
tion, cases 2:225-235 
estimating disability, charts 2:212, 218 
Harrison, Tinsley R. 

Enlargement of the heart 1:49-56 
Heart 

bradycardia in hypertrophy 1:54-55 
congenital lesions, and enlargement 1 :42 
dilatation 1:41 

congestive failure in relation to 1 :43- 
46, 55-56 

increase in work cause of 1 :43-ii 
injury to heart muscle cause of 1:44-45 
metabolism increased in 1 :45-40 
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Heart {Continued) 
discuses 

See clfo Ilcarl, (iiiiftionnl ili'ra'r; 
Heart, liyiit'rtropliy; Heart, iiirutTi- 
clrnc>’; Heart, munnura 
hyperthyroidi^nt and, ineidenco and 
types 1:210-2(4 

psychoses in organic direaso 1 :C5 
psychotherapeutic melhoda in ortpvnia 
disease 1:73 

dispLaccmcnl, vs. enlargement 1:11 
enlargement 1:39-58 
diaEmnsia 1 :39-ll 
differential 1 :11 
retcreneea 1:50 
types 1:11-13 
functional disease 1:57-75 

biiarre nnd unusual complaints, case 
1:62-63 

cardiac pain symptom 1:53-60 
classification 1:57-53, 70-71, 75 
diaenosis 1:60-70 
discusnon by Dr. Hill 1:70-75 
ctioloey, cases 1:63-70 
anxiety neuroses, case 1:61 
emotional factors, cases 1:65-09, TO- 
TS, 75 

sexual maladjustment, cases 1150-61, 
63, 66-69, 72-73 
tncatal disorders in 1:71 
murmurs 1:61-62 
palpitation and 1:53 
references 1:70 

shortness of breath, sy-mptom 1 :61 
symptoms 1:53-63, discussion 71-75 
vertigo ns a symptom, case 1:60-01, 06- 
69, 72 

hjTertrophy 1 :41 

bradycardia in 1:54-55 
congestive failure and 1:46-55, 50 
tachycardia and fatiguo in 1:47-54, 65 
work as a cause 1:16 
insufficiency 

ddatation nnd 1:43-46, 65-56 
oedema in, dietary mineral control 1 :70- 
79; cases 1:81-84 

hyperthydroidism not essential causo 
1:244 

incidence in hyperthyroidism 1:211-242 
senile, charts 1:98, 100-105 
treatment 1:104-105 

thyroidectomy beneficial, case 1:245-248 
ttunnurs, organic and functional 1:61-62 
nxusde 

injuiy and dilatation 1:44-45 

pain 

etiology, cases 1 :58-60, 72 
palpitation 

etiology 1:58 

vertigo and, cases 1:60-61 


Heart (Cottfiniicd) 
rale 

Sre otto Heart, hmdycnnliaj Heart, 
tncliycardia 

congesUve heart failure nnd ! :47-48 
murclo fiber thickness in rcl.ntion to 
1:45-52 

rheumatic disturbances nnd tonsillectomy 
1:239-240 

rorntgenotrmphy 1 :40-41 

ftmile conditions, charts 1:101-103 

Burpeo* 

beginnings 1 :133-134 
suture, techniquo 1:145 
wounds nnd injuries 1:143-148 
tachycardia 

fntiguo nnd, in hypertrophy 1:47-54, 65 
taxyenrdift 

paroxj'smal auricular, cmotionnl factors, 
COSO 1 :66-C9 
\*nlvcs 

ecnilo conditions, charts 1:101-103 
wounds nnd injuries 1:132-158 

nbsenco of pain in muscle wounds com- 
pared to ongina pc?ctoris pain 1:130- 
137, 147 

nspiralion of pericardial sac 1:142 
case reports 1:148-155; table 150 
difTcrontiated from other chest wounds 
1:140-141 

electrocardiography 1:138-139, 147 
fatal nature, concept changed 1:132-133, 
147 

muscle, involving coronary arteries 1:- 
134-139 

pathologic physiologj' 1:131-139 
penetrating 1:140; coses 148-155 
pleural cavity or chest wall 1:140 
prognosis 1:140-147 
references 1:155, 157-158 
roentgenography ond fluoroscopy 1:141- 
142 

stab wounds 1:184, 146, cases 1:148-155 

summary 1:147-148 

sui^cry 

anosthotic, choice of 1:143 
approach, methods 1:148 
postoperativo complications and caro 
1:145 

techniquo 1:143-145 
Burgery, postoperative results 1:147 
symptoms and diagnosis 1:139-142 
chest electrodes, value 1 :138-139 
tamponade, diagnosis 1:134-135 
signs and symptoms 1 :139-140 
treatment 1 :142-146 
preliminary 1:142-143 
Held, I. W., and Goldbloom, A. Allen 

Indications for surgical treatment of peptio 
ulcer; methods; postoperative com- 
plications and sequelae and their 
treatment 2:133-160 
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Hemophilia 

oral use of ovarian hormones and implan- 
tation of ovary 2:51-52 
Hemorrhage 

See also Purpura, hemorrhagica 
heredofamilial angiomatoas with 2:43-56 
hypoproteinaemia and edema caused by 2:3 
jaundice and 1:284-285 
Hepatic insufSciency. See Liver insufficiency 
Hiccough 

complication of gastric operation 2:145, 160 
Hill, Lewis B. 

Discussion of functional heart disease 1:70- 
7S 

Histamine 

effect on vegetative nervous system 1:114 
Hyperinsulinism 
diet in 1:233 

endocrine therapy 1:233-231 
epilepsy and 1:234 
etiology 1:232 

hypertrophy of islands of Langerhans and 
1:232, 233 

pancreatic tumors and 1:232-233 
surgery of the pancreas in 1:232-234 
symptoms 1 :232 

Hypertension. Sec Blood pressure, high 
Hjperthyroidism. See Thyroid 
Hypochondriasis 

functional heart disease and 1:57, 71 
Hypoglycemia, Sec Blood sugar 
Hypoproteinaemia. Sec Blood, proteins 
Hypophysis. See Pituitary body 

I 

Immunity 

contagious diseases of childhood: diph- 
theria, scarlet fever, whooping cough 
and measles 2:260-300 
Impotence 

anxiety neuroses and, case 1:60-61 
Industry and occupations 

injuries, estimating disability, cases, charts 
2:200-225 
Infantilism 
renal 1:249 
Infection 

vitamin A not anti-infective 1:239 
Injuries. See Accidents; Industry and occupa- 
tions; Jurisprudence, Medical 

Iodine 

blood content. See Blood, iodine in 
Insulin 

Sec also Hyperinsulinism 
toxicity, sjunptoms and treatment 1:230-232 
Intestines 
diseases 

clinical symptoms in vagotonia 1 :118-119 
symptoms in sympathicotonia 1:121-122 
gaseous distention, roentgenography 1:296- 
297 


Intestines (Continued) 
obstruction 

drainage by catheter 1:303 
enterostomy 1 :302-303 
paralytic ileus. See Intestines, paralytic 
ileus 

roentgenography in 1:295-298 
new diagnostic point 1:297 
paralytic ileus 1 :297-303 

dextrose combined with insulin in 
1:300 

drugs, effects 1:302 
hypertonic salt solutions in: 239-300 
morphine in 1:298 
physostigmine therapy 1:302 
pitressin therapy 1:297-293 
pituitrin therapy 1:297-298, 301-302 
spinal, and splanchnic analgesia 1:300- 
301 

suction syphonage by catheter in 1 :29S- 
299 

roentgenography 

in acute obstruction 1:296-297 
Intratracheal intubation 1:274 
Iodine 

deficiency. See Goiter 
Iodine and compounds 
diiodotyrosin 1:230 
Iron 

therapy, in anemia 1:250-253 
J 

Jaundice 1:19-38 

anatomy and physiology of the liver 1:21- 
24 

calcium defiracncy in 1:285 
catarrhal 

cholccystostomy 1:283-284 
ctiologj’ 1:258-253 
classification 1:19 
definition 1:10 
diagnosis 

clinical interpretation 1:19-20 
van den Bergh’s test 1:30-33, 37 
diagnosis, differential 
bile salts 1:38 
biliary cirrhosis 1:37-38 
cholesterol determination 1:36 
galactose tolerance 1:30 
laboratory methods 1:29-38 
latent jaundice 1:38-37 
urobilinogen in urine and feces 1:33-34; 
table 35 

van den Bergh’s test 1 :30-33, 37 
etiology 1:20-21 

association with continuity of 
bile canaliculi 1 :25-27 
association with discontinuity of 
cells lining bile canaliculi 1:27-29 
mechanical causes 1:24-29 
hemorrhagic tendency in 1 :2S4-2S3 
hemolytic 1:25-28 
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Jaundice (ConJiuucd) 

hepatic insufiiciency nnd, fjTnptoms 1 :5-0 
obstructive 1:27*20 

cholccj’rtostomy for 1:2S1 
pamichj.'nifvl tj-pc 1:20 
palbological intorprctallon 1 :20-21 
postsrsphenamine, thrmpy 1:2C2 
reference 1:3S 

fpirochctali relation to calairlml 1 :257 
Jurisprudence, Medical 

fstiinaling extent of dl^abillly 2:200-225 
K 

Kidncj*3 

excision 

unilateral, renal function after 1:247» 
rt9 
function 

studies 1:240-247 

inflammatioa. See Ncpliritis; Pyclitia 
insufScicnej' 

senile, chart 1 :07-53 

pregnano’ complications. Bee Pregnanej*, 
kidnej* complications 

L 

Lactation 

controlled by pituitary* bonnono 1:224 
Lactogenic hormone 1 :224 
Lead 

analysis of toys, pencils and fumiluro 1:190* 
191 

body tissue content 1:201 
tDctaholism 1:218 
Lead poisoning 

biochemical aspects 1:190-201 
children 1:189-220 

biochemical properties of absorbed lead 
1:203 

bone lesions 1:203-204; autopsy findings 
205-206 

brain lesions; autopsy findings 1:204- 
205 

children, cases 1:192-195, 207-215; table 216 
autopsy findmgs 1:203-200 
tisumO of results in 15 eases 1 :220 
diagnosis 1:189-190 
differential l:m-195; table 1:216 
roentgen ray, cases, Ulus. 1:190, 192- 
195 

pathology 1:202-206 
specific lesions 1:203 
signs and symptoms 1:196 
source 

cosmetics used by nursing mothers 
1:202 

pencils, toys, etc. 1:190-191 
storage of absorbed lead 1:200, 203 
treatment 1:217-220 
acute stage 1:217-218 
basis of 1:201 


Lead Poironing (Confinued) 
calcium diet 1:21S 
delcnding 1:218-220 
diet in dclcadiiig 1:210 
rf5iim6 of 15 cofcs 1:220 
stomgo of lead in bone 1:218 
circulation and storage of lead In body 
tbsuea 1:200, 203 
I^ortals of cntr>* 1:193-200 

reforenrcji 

patljolog>* 1 :2M 
roentgen my 

dincno*;is 1:195 

polubilitics of lend compoimda In water vp. 

human rcnim 1:197-193 
toxicity related to eoliibilily 1:107-103 

I/Cg 

fracture^, e«5limating dirabililj', case, charts 
2:206-207. 213. 210, 220 
Lconliasis osmium 

clifTcrenliatcd from Pngcl'fl disease 1:157 
Lipoids 

mctabolifm in liver Insufficicncj* 1 :0 
Liver 

acuto yellow atrophy and catarrhal 
jaundice 1 1257 

niintomy of tho lobulo 1:21; Ulus. 22 
cancer 

mctastascs from breast 1:163 
catarrhal jaundice and liopatio conditions 
1:256-253 

cldorinc. tb>Tolropic effect 2:60-01 
cirrhosis 

jaundice in 1 :37-33 

endocrine glands diffcrcnlialcd from 1:2-3 
extract 

pernicious anemia therapy 1:253-254 
fatty degeneration 

thjTOlropic influences 2:59-01 
function tests 

estimation of urobilinogen in urine 
1:34; table 35 
galactose test 1 :B-7» 14, 36 
roso bengal test 1:12-14, 16 
glycogen 

anterior pituitary extract end hyper- 
thyroidism 2:60-86 
guinea pig liver, content 2:68-69 
thyrotropic effect 2:89-91 
insufficiency 1:1-18 

amino-acids in 1:8 
ammonia coefficient, corrected 1:14 
chromagogue test 1:12-14, 10 
edema in 1:4 
evolution 1:2-3, 15-17 
galactose in urine 1 :14 
grave 1:9, 12 
jaundice in 1:5-6 

metabolism of the lipoids 1:9; pro- 
teins 1:7-8; sugars 1:6-7 
methods of study 1:2, 11-15 
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Liver (Continued) 

tuilti, symptoms I.-IO-ll, 12 
modcnite 1:9-10, 12 
nervous disturbances in 1:3 
prognosis 1:16-17 

ratio of iasufEciency of deavago 1:15 
references 1:17-18 

role of reticulo-endothelial system 1:13 

symptoms 1:1-9 

syndromes 1:1 

urea formation in 1:8-9 

urobilinuria 1:5-6 

vascular and hematological signs 1:4 
wasting in 1:3 

normal, obstructive, and necrotic lobule, 
illus. 1:22 
physiology 1:21-24 
potassium, thyrotropic effect 2:89-91 
roentgenography 

thorotrast in 1:260-261, 285-287 
contraindications and complications 
1 ;281 

sodium content, thyrotropic effect 2:89-91 
thyrogenic effects 

anterior pituitary substance and carbo- 
hydrate metabolism 2:66-86 
operative indications in exophthahnio 
goiter based on 2:87-98 
vitamin A therapy 2:97 
Loescr, Arnold, and Eitol, Herman 

Anterior lobe of pituitary gland, thyroid 
gland, and carbohydrate metabolism 
of liver 2:68-86 
Longcope, Warfield T. 

Generalized edema associated with disease 
of the gastro-intestinal tract 2:1-15 
Love, William S. 

So-called functional heart disease 1:57-70; 
discussion 70-75 
Lovett, Thelma 

pathogenesis of poliomyelitis, a review 2; 
16-42 

Lungs 

cancer 

collapse, postoperative, peptic ulcer 2:146, 
159 

infarction, postoperative, in peptic ulcer 2: 
146-147. 160 

njetastases from the breast, cases I ;164-165, 
168 

postoperative complications 1:275-277 
surgery 

pneumoBOtomy in tuberculosis 2:131 
tuberculosis. See Tuberculosis, Pulmonary 
Lymphatic system 

poliomyelitis invasion via 2:28-33 

r 

M 

McBride, Earl D. 

Lfetimating the e-xtent of disability 2 :206-225 


Maes, Urban 

Differential diagnosis of gangrene 1:173-181 
Early case of Paget's disease 1:182-188 
Melanoma in the male breast 1:163-172 
Mammary arteries. See Arteries, mammary 
Mamrito 

therapy of anemia in celiac disease 1:237 
Martin, Lay 

Jaundice 1:19-38 
Masturbation 

cardiac pain and, case 1:60 
Matson, Ralph C., and Matson, Ray W. 
Operative collapse therapy in pulmonary tu- 
berculosis 2:09-132 
Medicine ' 

progress in 1:221-289 
references 1:265-269 
Mcgacolon. Sec Colon, dilatation 
Melanoma 

mole breast 1:163-172 
Melanosarcomo 

mole breast 1:172 
Meningitis 

pathogenesis of poliomyelitis 2:21-22, 31 
tuberculous 

lead poisom'ng differentiated in children, 
cases 1:214-215, 216 
Mental disorders 

organic conditions, senile 1 :93 
senile, causes and management 1:92-95 
Mercury 
poisoning 

therapy 1:283 
Metabolism 

anterior pituitary, thyroid, and carbohy- 
drate metabolism 2:66-86 
calcium and phosphorus in parathyroidisro 
1:235 

dilatation of heart and 1:45 
lead 1:218 

parallel to calcium 1:203 
lipoids, in hepatic inauffioiency 1:9 
mineral, disturbances in celiac disease 1:235 
protein, in hepatic insuffioiency 1:7-8 
references 1:17 

role of vegetative nervous system in 
control 1:112-113 

sugar, in hepotio insufficiency 1:6-7 
Buprarenals, influence on 1:228 
Methylene blue 

antidote for cyanide and carbon monoxide 
poisoning 1:263-265 
synergist not an antidote 1:264 
Minsch, Waiter A. 

action on vegetative nervous system 1:113 
Mitchell, H. S. 

Lead poisoning in children 1 :207-2I6 
Mitral valve <.//, 

stenosis, and cardiac enlargement 1:42 
Mole • 

malignancy from 1:163-164, 155 
Monoxide poisoning. See Carbon monoxi o 
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Morphine 

par»lj1ic ilcua therapy 1:JD8 
Mo 5C*, Heno* Monroe 

Management of old oce conditions 1:S7-100 
^^lI•carine 

action on Tentative nervous Fj’stcm l:U3 
Muachat, M. 

Uteroccle of rupemuraemrj* urrlrr: 

bilateral huge pyonephrorra and mrgnl- 
ourctera with rccovcrj* I:I59-]G2 

Muscles 

pfctoralis 

infiltration in breast cancer 1:1BD-I7l 
Myocarditis 

senile, charts I:l00-l03 
N 

Xarcolepn*. See Sleep 
Xasopharynx 

poliomyelitis vims inxmsion of 2:33 
Xembutal 

in ancstbosia 1 :273 

Nephrectomy. See KidnciT!, excision 
Kcphrilia 

edema in 2:2-3 

dietarj* mineral control I:77-S0: ca^c 
1:79-50 

pregnanej* complications. See Pregnancy, 
chronic nephritis 
senile, chart 1:97 
Nephrosis, See Nephritis 
Nerves 
injury 

crippled hand nnd nrm, prevention, 
eases 2:225-235 
, intercostal 

multiple neurectomy in pulmonorj* tu- 
berculosis 2:130 
phrenic 

neurectomy in pulmonnr>’ tuberculosis 
2:111-117, 131 
vagus. See Vagotonia 
Nervous system 

poliomyelitis routes of invasion 2:16-33 
Nervous system. Vegetative 
anatomy 1:108-111 
diseases 

clinical signs and symptom complex 
1:116-121 

mixed tj-pes of vagotonia and bjto- 
pathicotoaia 1:124 
effect of drugs 1:113-115, 120 
endocrine glands, relation to 1:114-115 
functions 1:112-113 

Parasjmpathetic. Sec also Vagotonia 
anatomy 1:109-110 
function 1:113 
references 1:130-131 
in ga^ro-intestinal disease 1:107-131 
sympathetic. See also Sympatheticonia 
anatomy 1:110-111 
function 1:112 


Kcunusthenia 

functional heart 

discisp nnd 1 :57, 70 
Neuritis 

peripheral 

lend poisoning in children difTcrcntialcd, 
caws 3:203, 216 

Neuroses 

functional heart disense nnd 1 :57-75 
Nevi 

malignanej* from l:163-16f, 165 
Kieotine 

effect on %*erntive neta'ous ro’stem 1:114 
Nitrites and deriv.atives 

antidotes In ejmnido poisoning 2:26f 
Nose 

hemorrhage, with or without telangiectasia 
2:43-53 


Old age 

neddmts, or operative results 1:D0 
anatomic diangcs 1:83-00 
cans and treatment, principles underlying 
1:£9 

care in health 1 :105-10C 
case rtudica 1:00-105 
conduct changes 1 :03 
d.anccrous nge 1 :105 
deferred 1:100 
dofmition 1:S7 
diseases 

nnginn pccloris, prognosis nnd care, 
case 1:103-104 

cardiac insufTiciencyi charts 1 :9S, 100-105 
treatment ];I04-105 

cerobml arteriosclerosis and mental 
changes 1 :92-95 

chronic nephritis, incidence, chart 1:97 
ronlignancj’ 1 :9I 

myocarditis nnd vnl\*ular disease, charts 
1:100-103 

ncr\’0U5 system 1:91-95 
organic 1 :8S 
management 1:95-96 
pneumonia 1:93; charts 99 
prostatio enlargement 1:91 
pyelitis, acute and chronic 1:93-01 
renal insufficiency, chart 1:97-93 
slight discomforts 1:96 
treatment, uso of drugs 1 :90 
functional changes 1 :88-90 
management of conditions 1:37-106 
mental disorders 1:91-95 
causes 1:02-05 
management 1:94-95 
organic conditions in 1:93-94 
onset, beginnings and causes 1:87-83 
references 1:100 
surgical conditions 1:90-91 
Oleothorax therapy 

pulmonary tuberculosis 2:120-129 



312 


INBEX 


Operative shock. See Surgery, shock 
Osier's disease. See Telangiectasia 
■ Osteitis 

deformans 1:182-188 
comph'cations 1;I8G 
diagnosis 1:182-184 
differential 1:187 
endocrine origin disputed 1:235 
otiologj- 1:185-186, 187 
physical changes in 1:184-185 
prognosis 1:188 
fibrosa 

calcium nnd phosphorus metabolism in 
1 :235 

diagnoses, erroneous 1 :235 
differentiated from Paget’s disease 1 :187 
parathyroid tumors and 1:234-235 
Ovarian therapy 

hemophilia 2:51-52 

P 

Paget’s disease. See Osteitis, deformans 
Paint 

lead from, in lead poisoning 1 :190-191 
Pancreas 

abnormalities 

surgical treatment and hypoglycemia 
1:239 
cancer 

hyperinsulinism in 1:233 
excision 

hyperinsulinism in surgical conditions 
1:232-233 
insufilciency 

diagnosis 1:288 
islands of Langerhans 

hyperinsulinism and tumors in 1 :232, 233 
tumors and hypoglycemia 1:290-291 
rupture 

symptoms 1:287-288 
surgery 

advances in 1:287-291 
correction of hypoglycemia 1:289-291 
tumors 

hjperinsulinism nnd 1 :232-233 
hypoglycemia and 1:290-291 
hypoglycemia and epilepsy with 1 :234 
Pancreatitis 
acute 

biliary diseases and 1:289 
incidence, etiology, operation 1:288-289 
diagnosis 1:288 
Pantocaine 

anesthesia 1:271 

Paralytic ileus. See Intestines, paralytic ileus 
Parathyroid 
tumors 

osteitis fibrosa and 1:234-235 
Payne, R. L., and 'Whitehead, R. C. 

Purpura hemorrhagica (thrombocytopenia), 
an evaluation of oinr present knowl- 
edge 2:188-205 


Pectoral muscle. Sec Muscles 
Pelvis 

inflammation 

Elliott treatment 1:292-293 
Peptic ulcer 
cancer and 

malignant change in benign ulcer 2:182 
secondary carcinomn, diagnosis l;2Sl- 
282 

diagnosis 2:168-171 
hemorrhage from 

indications for operation 2:135-137, 173- 
181 

erperimental 1 :2S0-2S1 
medical results 2:174-175, 181-182 
postoperative complications 2 :142-1S6 
adhesions 2:154 

gastric 2:142-144, 148-150, 161-163 
gastrojejunal or gastrocolic fistula 2: 
153-154 

hiccough 2:145, 160 

jejunal or marginal ulcer 2:151-153, 161, 
184, 186 

pulmonary 2:146-147, 159 
recurrence or new ulcer 2:150-151, 164 
subphrenio inflammation, and abscess 
2:144 

vicious cycle 2:154 
perforated 

indications for operation 2:133-135, 177- 
178 

postoperative therapy 2:156-165 
recurrence 2:150-151, 164, 175 
references 2:165-166 

surgic.al therapy 1:282-283 ; 2:133-166; 175- 
187 

excision 2:139, 155, 185 
gastroenterostomy 2:138-139, 148-155, 
185-187 

gastroduodenostomy 2 ;140 
gastrojejunostomy 2:185-187 
healing processes 2:142-144 
indications 2:133-137, 177-182 
pylorectomy or partial gastrectomy 2: 
140, 184 

sleeve resection 2:140 
subtotal gastrectomy 2:141-142, 155-155 
type of operation 2:137-142, 182-187 
therapy, medical and surgical aspects 2:107- 
187 

Peritonitis 

postoperative 

prevention 1 :279-2S0 
scrum therapy 1:280 
postoperative distension 

pitressin therapy 1:297-298 
suction Bj'phonage by catheter 1.298- 
Phlebitis 

postoperative complication 1 :277 
Phosphorus 

metabolism in skeletal disease 1:235 
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Phj-jiothcnr'y 

pcl\*ic inn.'\mmntlon5 
rhjTO'tiEmtne 

ciTcct in pnmlytif ilni? 1:S02 
Tilpcsrpmc 

ffipci on ^Tcctntiv^ nrn*ou'< i^-ytoTn 

in, 120 

Pitrc'an 

paralytic ilc-u?, rr^'phj'hxi? 1:207-2^9 
Pituitarj* body 

“flctivatnr of prolan” irolntcd 1:224 
adrcnaloiropic honnonc 225-226 
anterior lobe 

thjToid, nnd carbohydrate inetnbolifm 
of liver in relation to 2:Cf)-90 
relation to nidorrinr* clnnrla 1:222-226 
ponadotropic hormonea 1:223-221 
proTrth hormone 

effect on hypophy.aeetomirfxl rnfa nncl 
puppiea 1:222-223 
lactogCTuc hormone 1:224 
physioloo' 1 :221-220 
progress of modern medicine 1:221-222 
sex glands in relation to 2:70, fi5 
IhjTotropic hormone 1:224-225 
Pituitary preparations 

anterior pit\iitar>’ extract 

thermolnbility of thjTolropic cubstnneo 
2:S3.51 

thjroid, and carbohydrate mclaboli 5 m 
of liver 2:C8.£0 

thyroid conditions nnd 1 :224-225 
thiToUopie hormone, effect on th>Toid 
and liver 2:SS-91 
growth hoiTOone 
effect of 1:222-223 
from oxen 1 :222-223 

paralytic ileus, prophylaxis 1 :227-203, 301-302 
Pituitrin 


contraindicated in toxemias of prcffoano' 
2:250 

paraljtic ileus, prophylaxis 1 :297-293, 301-302 
Pleura 

adhesions 


artificial pneumothorax failures duo 
2:101-103 

extrapleural pneumolysis in tubcrculi 
_ 2:129-130 

intrapleural Pneumolysis in tubcrculi 
2:103-105, 131 

types in tuberculosis 2:100-107 
Ptombism. See Lead poisoning 
Pficiunolysis 

intrapleural, in pulmonary tuberculosis 
103-105, 131 

Pneumonia 

»gc, occurrence in 1 ;98 ; charts 99 
portopemtiv-e, prevention 1:275 
Pneumothorax, Artificial 

opemtive eollapsc therapy in tubercul 

2:100-111, 131 


roliomyrliti^ 

diagpo»!s 

lead poi^nninr: differentiated, rn"c 1:210- 

212, 210 

nnd throinbodi in 2:25 
rpidrmiolory 2:35-36 
cxprriinrntnl, pathorenr*:^ 2:10-42 
itnnmnity, nrrum given intrn*pinally, vnhie 
2:32 

inoruhiiicn melhfHls 

nf<*ptic meningitis by intrnnnml infec- 
tion 2:31 

nxis-f>‘bndrr contact' 2:20-21 
paMrointeMinnl 2:34-35 
intrnr»n«al 2:33 
intrathecal 2:31 
intravenous 2:27 

pcrinriiral bTnphalics in relation to 2:30 
paralyria 

lower limbs rc route of inoculation 2:21 
pathogeneyis 2:10-42 

nnatomicnl basin 2:1S-1D, 23-25, 2S 
rTqucnec of infection 2:10-20 
virus in blood, absence 2:20 

pathoIor>' 2:20 

I>ortal of entry’ 

rnstrolntestinal tmet 2:31-30 
nnsophnrj'nx 2:33 
trtinrmrsion 

nxonic, experimental evidence 2:22-23 
blood elrvam rputo 2:10, 23-2S 
Ijnnpliatics 2:25-33 
nerve fiber pathways 2:10, 18-23 
transection of spinal cord nnd 2:22-23 
PobT^cptid intoxication 

cau«e of icterus grnvin 1:3 
in hepatic lesions 2 :7 
Portnl vein 

Etk fistula, FamptOTTiP 1:3, 7 
Porter, VrUVmm B. 

wounds of the heart 1 :132-I58 
Potassium 

blood content. Sec Blood, potassium 
cldoride, in edema 1 :77-8Q 
content, in vagotonia nnd Fj’mpathicotonia 
1:123 

Poisons nnd poisoning 

carbon dioxido 1:204-205 
cyanide 1:203 - 204 , 205 
mercury 1:203 
Pregnane^’ 

anemia in. See Anemia, pregnancy nnd 
puerperium 

arteriosclerosis in 2:240-241, 259-204, 261-202 
chronic nephritis in 2:258-264 

justifiable name for arteriosclerotic dis- 
ease 2:202-264 

normal renal function and autopsy find- 
ings 2:25S, 2G0-2G1 
Bjonptoms 2:240-242 
vascular lesions primarj’ 2:258-264 
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Pregnancy (.Continued) 
epistnxis in, cases 2:48 
eyes in 

retinal arteriosclerosis in toxemias 2; 
240-241, 259, 261-262 
gastric juice studios 1:255 
kidney complications 2:238-242 , 258-264 
remote prognosis in 2:256-258 
low reserve kidney, symptoms 2:238-240 
pituitary origin of substances in blood and 
urine 1:223 

preeclampsia 2:237-250 
diet 2:245-247 

operative procedures 2:247-250 
pituitrin contraindicated 2:250 
symptoms 2:237-238, 242-245 
toxemia 2:236-265 

age and parity as factors 2:241-242 
classification 2:236-242 
references 2:264-265 

Prolan 

relation to pituitary "sex” hormones 1: 
223-224 

Prostate 

hypertrophy, care in the aged 1:91 
Protein 

diet in preeclampsia 1:247 
hypoproteinaemia with edema in gastro- 
intestinal disease, cases 2:1-15 
metabolism in hepatic insufficiency 1:7-8 
references 1:17 
Psychoneuroses 

functional heart disease and 1:57-70, 71-75 
Pulmonary tuberculosis. See Tuberculosis, pul- 
monary 

Purpura 

hemorrhagica 2:188-205 

capillary^ resistance lowered 2:195-196, 
203 

classification 2:189 

coagulation and clot 2:193-195, 203 

diagnosis 2:197-199 

etiology and pathology 2:197 

platelet count 2:191-195, 202-203 

references 2:204-205 

symptoms 2:190-196 

therapy 2:199-202 

Pj’elitis 

acute and chronic, senile 1:93-94 
Pyonephrosis 

bilateral, with ureterocele of supernumer- 
ary ureter and mcgalouretera with 
recovery 1:159-162 

B 

Rabinowitch, 1. M. 

Some of the biochemical aspects of lead 
poisoning 1:196-201 
Raynaud’s disease 
diagnosis 

differentiated from gangrene 1:175 


Recklinghausen’s disease. Sec Osteitis, fibrosa 
References. 

abdominal surgery 1:303-307 
anterior lobe of pituitary, thyroid, and car- 
bohydrate-metabolism of liver 2:85- 
86 

diphtheria immunization 2:274-275 
edema, dietary mineral control 1:86 
edema with disease of gastro-intcstinal 
tract 2:14-15 

exophthalmic goiter, with secondary thy- 
rogenic liver damage 2:98 
functional heart disease 1:70 
heart enlargement 1:56 
heart wounds 1:155, 157-158 
hepatic insufficiency 1:17-18 
jaundice 1:38 
lead poisoning 

pathology in children 1 :206 
roentgen ray diagnosis in children 1:195 
medicine, progress in 1:265-269 
old age conditions, management 1:106 
operative collapse therapy in pulmonary 
tuberculosis 2:132 
operative shock 2:57-65 
peptic ulcer, indications for surgical treat- 
ment 2:165-168 

poliomyelitis pathogenesis 2:35-42 
protein metabolism 1:17 
purpura hemorrhagica 2:204-205 
scarlet fever 2:296-299 
telangiectasia with recurring hemorrhages 2: 
52-56 

toxemias of later pregnancy 2:264-265 
vegetative nervous system in gastro-intes- 
tinal disease 1:130-131 

Reflex 

Aschner’s, in vagotonia 1:120 
Bering’s, in vagotom'n 1:120 
Regeneration 

biliary epithelium, postoperative 1:285 
Rcndu-Oslcr -Weber’s disease. See Telangiec- 
tasia 

Reticulo-endothelial system 

role in hepatic insufficiency 1:13 
Rhea, Lawrence J. 

P.atho!ogy of lend poisoning 1:202-206 
Rheumatic fever 

heart disease and tonsillectomy 1:239-210 
Rickets 

lead poisoning differentiated 1:194 
renal 1 :249-250 

Rienhoff, William Francis, and Baker, Benja- 
min M. 

Medical and surgical aspects of peptic uircr 
2:167-187 
Roentgen rays 
diagnosis 

dangers in arteriography 1:177-178 
intestinal obstruction 1:295-2W 
lead poisoning in children 1:190 
bone changes 1 :192-193 
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Rocntgrn rays (Cmiiintiffi) 
pcplic ulciT 2:170 
thorotnvst in ftrtcrionnir^'y» 

17S-1S1 
Ross bcnpnl test 

hepatic insuOlcicncj’ lest 1:12-14, 16 
Ross, S. G. 

Treatment of lead poisoning 1:217-220 
S 

Sarcoma 

melanosarcoma in tho male breast 1:172 
Scarlet fever 

Dick test 2:275-20S 

ape incidence of positive reactions, table 
2:277-278 

morbidity in relation to, table 2:27D 
nepvtivo test and immunity 2:279 
reactions at onset and after fcarlct 
fc\-cr 2:2.^0-281 
reliability 2:277-288 
cpidcraioloj:^’ 

results of immunization in Ruf^la, 
Manclmria, Jugoslavia, and tho U. S. 
tables 2:2S3-2SS 
immunity 2:275-29$ 

ollcrtric versos toxin theories 2:276-277 
drawbacks to rencml u«e 2:293-295 
duration 2:2SS, 2Q0 
modifications of toxin 2:291-293 
nurses in contagious disease hospitals, 
table 2:2SS, 289 

reactions, severity, table 2:290-291 
results with toxin 2:2S2-2SS 
references 2:296-299 
Schneider, Erich 

Concerning the broadening of the indica- 
tions for operation in exophthalmic 
goiter through recognition of secon- 
dary thyroogcnic injury to liver 2;S7- 

93 

Scurvy 

ascorbic acid and vitamin C 1:233 
Serotherapy 

postoperative abdominal complications 1 :2S0 
Sex 

maladjustments and cardiac symptoms, 
cases 1:59-61, 63, 66-69, 72-73 
Schick test 

diphtheria immunization 2:267, 272-273 
Shock 

operative 2:57-05 
traumatic 

relation to adrenal secretion 1:227 
ohoulder 

disability from damaged nerves, prevention, 
cases 2:228-23t 

Signs 

Loewi s and von Graefe's signs 
in vagotonia 1:120 


Sleep 

riblmbnncM 

insulogrnic hypoglycemia and 1 :234 

S^xlium 

blood content, ^rr DIochI, roditiin 
Sodium rldoride 
therapy 

Addi*on*fl di^eafo 1:225 
cslema 1:77-56 
pnmlytic ileus 1 :299-300 
Sodium niirito 

nntidote for c>'nnide poisoning 
Spinal cord 

blood supply nnd invasion of poliomyelitis 
2:21 

Splanchnoptosis 

vneotonin with complications, cases 1 :120-123 
Spleen 
cancer 

mctasta*es from the breast 1:109 
cxciMon 

cs'entin! purpura hemorrhagica Ihcmpy 
2:200-201 

in hepatic iniufTicieno' 1:13 
roentgenography 

Ihorotrast in 1:260-261, 2S5-2S7 

Spru 

celiac disease compared to 1 :236, 237 
Steatorrhea. See Celiac disease 
Stomach 
cancer 

ulcer nnd, 

diagnosis 1:281 •2v82 
pritnarj' or 8ccondnr>* 2:182 

diseases 

clinical signs in vagotonia 1:117-118 
symptoms in s>'7npathicotonia I:I2t-I32 
hyperacidity 

vagotonia nnd 3:123 
vagotonia, \isccroptosis nnd, enso 1:126- 
127 

secretions 

gastric juice in pregnancy nnd puerper- 
ium 1:255 
surgery 

postopemtivc complications of peptic 
ulcer 2:142-150 

radical va. conservative, in peptic ulcer 
1:281-282 

type for peptic ulcer 2:137-142, 182-187 
therapy 

gastric juice in pernicious anemia 1:254- 
255 

ulcer 

cancer and. See Stomach, cancer 
etiology, animal experimentation 1 :280-281 
surgical therapy 1:282-283 

indications; methods; complications 
and their treatment 2:133-106, 177- 
187 

vagotonia and 1:118 



316 


INDEX 


Streptococci 

scarlet fever immunization 2:275-270 
Suprarenal preparations 
cortical hormone 

effect on adrenalectimored animals 
1:226-227 

physiologic effects and therapeutic value 
1:226-228 

therapy in Addison’s disease 1:226, 228 
cortical tissue source of antiscorbutic fac- 
tor 1:238 
Suprarenals 

effect of ablation of hypophysis 1 :225 
excision 

effect of cortical hormone therapy in 
1 :226-227 
functions 1:227 

influence on inorganic metabolism 1:228 
insufEciency 

relation to shock 1:227 
results of studies 1:226-227 
Surgery, See also Abdomen, surgery ; Anesthesia ; 
and under organs and diseases 
shock, operative 2:57-65 
SjTnpathicotonia 

clinical signs 1 :121-123 
clinical study 1:107-131 
differentiated from vagotonia 1:123 
production of 1:111 
references 1:130-131 
summary 1:129 

T 

Tachycardia. See Heart, tachycardia 
Telangiectasia 

heredofamilial angiomatosis with recurring 
hemorrhages 2:43-56 
diagnosis 2:49-50 
therapy 2:50-52 

Thorax 

surgery 

Sec also Tuberculosis, pulmonary 
thoracic hammock to increase wall col- 
lapse, illus. 2:119 
Thorotrast 

hepatosplenography 1 :260-281 
roentgenography of liv'er and spleen 
1:285-287 

value in arteriography, illus. 1:178-181 
Thrombo-angiitis 
obliterans 

differentiated from gangrene 174-175 
Thrombocytopenia. See Purpura, hemorrhagica 
Thrombosis 

poliomyelitis complications 2:25 
postoperative complication 1 :277 
Thyroid 

anterior pituitary extract, effects 1:224-225 
carbohydrate metabolism of liver and 
hyperthyroidism 2:66-86 
thyrotropic hormone action 2:88-91 


Thyroid (Continued) 
e-xcision 

effect of anterior pituitary extract in 1 :22S 
effect of anterior pituitary extract in 
animal experiments 2:80-83 
hyperthyroidism 

anterior pituitary substance, effect 2: 
66-86 . 

diiodotyrosin in 1:230 
heart in 1:240-244 
auricular fibrillation, therapy 1 ;245 
diagnosis 1 :244 
masked 1:243-244 
surgery 

cardiac disease and, results 1:214-246 
tumors 

heart in non-toxic adnomata 1:241 
Thyroid preparations 
diiodotyrosin 1:230 

Thyrotropic hormone. See Pituitary prepara- 
tions, anterior pituitary 
Tonsillectomy 

infections following, incidence 1:240 
rheumatic heart disease and 1:239-240 
Toxemia 

See also Pregnancy, toxemia 
Toxin-antitoxin 

diphtheria immunization 2:267-268 
Trauma 

Sec also Accidents; Disability; Heart, 
wounds and injuries 

etiologio factor in cancer 1:163-164, 106, 170 
Tuberculosis 
children 

lead poisoning differentiated, case 207,216 
Tuberculosis, pulmonary 

artifieial pneumothorax 2:100-111, 131 
failures due to pleuritic adhesions 2; 
101-103 

labile mediastinum complicating, oleo- 
thorax 2:124-125 
value 2:131 

complications and sequelae 
adhesions 2:101-103, 106-107 
extrapleural pneumolysis 2:129-130 
intercostal neurectomy 2:130 
intrapleural pneumolysis 2:103-105, 13f 
end results in 249 cases, table 2;10S'lll 
indications and contraindications 2:104- 
105 

postoperative complications, tables 2, 
107-108 

selection of cases 2:105-107 
value 2:131 

oleothorax therapy 2:120-129 
end results 2:129 

indications and contraindications 2.1 
122 

late complications 2:128-129 
oil replacement 2:127-128 
reactions 2:126-129 



iNni'x 


317 


Tubcrculons (Ccnfin’-rd) 

fclcction of oil 2:1I2-12G 
tc5tinK ecnFitivctir*^ of plwjm 2:125>12C 
■vTilbdmwnl of oU 2:12S 
plircaic nourKtomy 2:111-117, 131 
conipliwtions 2:115-11G 
indications 2:1M-115 
results in GOD operations 2:11C-117 
technic, illu*. 2:113-1H, 121 
pneumonolomy 2;l3l 
surjrical therapy 

operative colbp«e therapy 2:CD-122 
references 2:132 

thoracopbsty, extrapleural 2:117-120, 131 
complications 2:119-120 
results, table 2:120 
Tumors. 5fc eJso Cancer 
melanoma 

male breast 1 :1C3-172 

U 

Urea 

/onnalioD, in hepatic insuHicicnej* I:S-9 
Ureters 

ureterocele of Bupcrniimerarj* ureter, bi- 
lateral pyonepbroscfl and mesaloutrlcrB, 
with recovery 1:159-102 

Uric acid 

concentration in blood and urine, studies 
1:246-247 
Urinary tract 

dilatation associated with dwarfism 1:249 
Urine 

bilirubin 1:23 

^-an den Bergh’a test 1:33, 37 
examination 

pancreatic diseases I::S3 
lead in 1:201 

renal function studies 1:210-217 
urobilin 

in jaundice 1:33-31; table 35 

tepatio insulEcicncy 1:5-6 

Urobilinogen 

analjsig of urine and feces in jaundice 
1:33-34; table 35 
Urobilonurea. See Urino, urobilin 
Uterus 
adnexa 

inflammations, phyEiothcrapy 1:291-292 


\accine therapy 

intraperitoneal vaccination 1:279-250 


Ynpotonia 

caTS 1:125-125 

tlinicnl nludy 1:107-131 

diffcTrntiatrd from f>*mpalhicoloma 1:123 

rffecl of drugs 1:120 

production of 1:1U 

rrb’rcnroT 1 ;130-131 

nigns nml r>*mptoni cotiiplex 1:110-120 
mtnmar>' 1 :125-129 
iilcrr patients with bypernridity 1:123 
don Hrfch's test 1:30'33, 37 
Veal. J. 

Thorolrast in arteriography 1:17S-1SI 
Vegetatix'c nervous jraslrm. S^e JCm'OUs sys- 
tem, Vegetative 

Vemim 

malignancy from 1:1&5 
Vertigo 

functional heart di^'raso and, cases 1:CO-01, 
f.5-C9, 72 

Vitamins 

A, anti-infective factor disputetl 1:239 
thjTogenic liver damage, therapy 2:07 
n, marmile in celiac disea.^c 1 :237 
C, ascorbic acid and 1 :23S 
eomnicreia! exploitation, dangers 1 :239 
distribution and effects 1:238-239 
Vognn 

tisc in exophthalmic goiter 2:DS 

W 

Wnrls 

malignancy from 1 :105 

Watson, James R., and Balfour, Donald C. 
Advances In abdominal surgery* in 1032 
1:270-307 

WeiUs disease. See Jaundice, spirodictal 
Weis, Samuel, and Collins, Vera L. 

Role of vegetative nen’ous sj'stcm in gns- 
trointe.'^tinal disease 1:107-131 
Wcrlhof's diM^asc. See Purpura, hemorrhagica 
Wliitchead, R. C., and Payne, R. L. 

Purpura bcmorrliagica (Thrombocytopenia) 
2:183-205 
Whooping cough 

etiology, table 2:299-300 
immunity 2:299-300 
Wilkins, Lawson 

Immunization against contagious diseases 
of childhood: diphtheria, scarlet 
fever, whooping cough and measles 2; 
2C6-300 

Workmen's compensation and insurance esti- 
mating disability, cases, charts 2:206- 
225 



